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(54) AUTOMATIC TRAVEL SYSTEM

(567)  Providedis an automatic travel system including
a plurality of wireless information tags 2 installed at pre-
scribed positions, a vehicle-side communication part in-
cluded in an automated vehicle 1, for carrying out com-
munication with the plurality of wireless information tags
2, a relative position detection part for, in accordance
with the communication between the wireless informa-
tion tags 2 and the vehicle-side communication part, ac-
quiring orientations to the wireless information tags 2 and
distances to the wireless information tags 2 and detecting
a relative position in relation to the wireless information
tags 2, and a travel control part for controlling the travel
of the automated vehicle 1 on the basis of the relative
position detected by the relative position detection part.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an automatic
travel system enabling an automated vehicle to travel
automatically.

BACKGROUND ART

[0002] In the automatic travel system as mentioned
above, aworking vehicle, such as a tractor or arice trans-
planter, is provided as an automated vehicle, and a target
traveling route for allowing the working vehicle to travel
automatically is setin advance in a traveling region such
as a farm field. Traveling of the working vehicle is con-
trolled in such a way that the current position of the work-
ing vehicle is allowed to be acquired by mounting of a
satellite positioning system to the working vehicle, etc.,
and the working vehicle is enabled to automatically travel
along thetargettraveling route, on the basis of the current
position of the working vehicle which has been acquired
(for example, see Patent Literature 1).

CITATION LIST
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2008-92818

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In a system described in Patent Literature 1, it
is necessary to set a target traveling route in advance,
and also provide a costly satellite positioning system.
Consequently, the structure becomes complicated and
the cost is increased.

[0005] In view of the circumstances, the main object
of the presentinvention is to provide an automatic travel
system whereby the automated vehicle can be made to
travel automatically while simplifying the structure and
reducing the cost.

MEANS FOR SOLVING THE PROBLEMS

[0006] The first characteristic configuration of the
presentinvention is featured in that the present invention
is provided with a plurality of wireless information tags
arranged at predetermined positions, a vehicle-side com-
munication portion provided in an automated vehicle and
configured to perform communication with the plurality
of wireless information tags, a relative position detecting
portion configured to acquire an orientation to a wireless
information tag and a distance to the wireless information
tag by communication between the wireless information
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tag and the vehicle-side communication portion, and de-
tect a relative position with respect to the wireless infor-
mation tag, and a travel control portion configured to con-
trol traveling of the automated vehicle, on the basis of
the relative position detected by the relative position de-
tecting portion.

[0007] According to the present configuration, the rel-
ative position detecting portion can detect the relative
position of the automated vehicle with respect to the wire-
less information tag by communication between the wire-
less information tag and the vehicle-side communication
portion. Therefore, by arranging the wireless information
tags to correspond to a travel location where the auto-
mated vehicle is to travel automatically, the relative po-
sition, which is detected by the relative position detecting
portion, of the automated vehicle with respect to each of
the wireless information tags can be made to correspond
to the travel location where the automated vehicle is to
travel automatically. By virtue of the above feature, the
travel control portion can identify the travellocation where
the automated vehicle is to travel automatically by using
the relative position, which is detected by the relative
position detecting portion, of the automated vehicle with
respect to the wireless information tag and can control
the traveling of the automated vehicle such that the au-
tomated vehicle travels through the identified travel lo-
cation. As a result, there is no need to set a target
traveling route in advance, and there is also no need to
provide a costly satellite positioning system. Thus, it is
possible to make the automated vehicle travel automat-
ically while simplifying the structure and reducing the
cost.

[0008] The second characteristic configuration of the
present invention is featured in that the plurality of wire-
less information tags include a pair of wireless informa-
tion tags for travel location identification, which are ar-
ranged at an interval in a lateral direction with respect to
atraveling direction of the automated vehicle, the relative
position detecting portion detects the relative position
with respect to each of the pair of wireless information
tags for travel location identification, and the travel control
portion controls the traveling of the automated vehicle to
cause the automated vehicle to travel between the pair
of wireless information tags for travel location identifica-
tion, on the basis of the relative position detected by the
relative position detecting portion with respect to each of
the pair of wireless information tags for travel location
identification.

[0009] Accordingtothe presentconfiguration, the wire-
less information tags for travel location identification are
arranged in a pair in the left-right direction with respect
to the travel location where the automated vehicle is to
travel automatically. By doing so, the relative position,
which is detected by the relative position detecting por-
tion, of the automated vehicle with respect to each of the
pair of wireless information tags for travel location iden-
tification is set to a position corresponding to the travel
location. By virtue of the above feature, the travel control
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portion can identify the travel location between the pair
of wireless information tags for travel location identifica-
tion, by using the relative position, which is detected by
the relative position detecting portion, of the automated
vehicle with respect to each of the pair of wireless infor-
mation tags for travel location identification and can con-
trol the traveling of the automated vehicle such that the
automated vehicle travels through the identified travel
location. Accordingly, the travel control portion can make
the automated vehicle automatically travel appropriately
while accurately identifying the travel location between
the pair of wireless information tags for travel location
identification.

[0010] The third characteristic configuration of the
presentinvention is featured in that the travel control por-
tion controls the traveling of the automated vehicle in
accordance with a relationship between a distance to one
wireless information tag for travel location identification
and a distance to another wireless information tag for
travel location identification out of the pair of wireless
information tags for travel location identification, to cause
the automated vehicle to travel between the pair of wire-
less information tags for travel location identification.
[0011] Accordingto the present configuration, the trav-
el control portion performs simple control of controlling
the traveling of the automated vehicle in accordance with
the relationship between the distance to the wireless in-
formation tag for travel location identification of the pair
on one side and the distance to the other wireless infor-
mation tag for travel location identification of the pair on
the other side. By doing so, it is possible to make the
automated vehicle travel automatically through the travel
location between the pair of wireless information tags for
travel location identification. Consequently, it is possible
to make the automated vehicle travel automatically while
simplifying the structure.

[0012] The fourth characteristic configuration of the
present invention is featured in that the plurality of wire-
less information tags include a wireless information tag
for obstacle, in which a relative position of an obstacle
with respect to the wireless information tag is stored as
obstacle information, and the travel control portion con-
trols the traveling of the automated vehicle to cause the
automated vehicle to avoid the obstacle, on the basis of
the obstacle information which is acquired by communi-
cation between the wireless information tag for obstacle
and the vehicle-side communication portion.

[0013] According to the present configuration, in the
wireless information tag for obstacle, the obstacle infor-
mation indicating the relative position of the obstacle with
respect to the wireless information tag is stored. There-
fore, by acquiring the obstacle information by communi-
cation between the wireless information tag for obstacle
and the vehicle-side communication portion, the travel
control portion can ascertain the relative position of the
obstacle with respect to the wireless information tag for
obstacle, in addition to the relative position, which is de-
tected by the relative position detecting portion, of the
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automated vehicle with respect to the wireless informa-
tion tag for obstacle. By virtue of the above feature, the
travel control portion can identify the relative position of
the automated vehicle with the arrangement position of
the wireless information tag for obstacle being used as
areference, and the relative position of the obstacle with
respect to the automated vehicle by using the relative
position of the obstacle, and can control the traveling of
the automated vehicle so as to avoid the identified ob-
stacle. Accordingly, even if there exists an obstacle within
atraveling region where traveling is to be performed, the
automated vehicle can be made to travel automatically
in such a manner as to avoid the obstacle.

[0014] The fifth characteristic configuration of the
present invention is featured in that the plurality of wire-
less information tags include a wireless information tag
for turning storing turn information for making the auto-
mated vehicle turn and travel, and the travel control por-
tion controls the traveling of the automated vehicle, on
the basis of the turn information which is acquired by
communication between the wireless information tag for
turning and the communication portion, to cause the au-
tomated vehicle to perform turning traveling.

[0015] According to the present configuration, since
the turn information to make the automated vehicle turn
and travel is stored in the wireless information tag for
turning, the travel control portion can acquire the turn
information by communication between the wireless in-
formation tag for turning and the vehicle-side communi-
cation portion. The turn information is information indi-
cating various traveling conditions, etc., for making the
automated vehicle turn and travel, such as at what posi-
tion the turning traveling is to be performed with respect
to the wireless information tag for turning, and in which
direction the turning traveling is to be performed with re-
spect to the wireless information tag for turning. By virtue
of the above feature, by acquiring the turn information,
the travel control portion can make the automated vehicle
turn and travel easily, in accordance with the various
traveling conditions indicated by the turn information.
Moreover, not only can the automated vehicle be made
to travel forward, but the automated vehicle can also be
made to turn and travel in a traveling region where
traveling is to be performed. Thus, it is possible to make
the automated vehicle travel efficiently in the traveling
region to improve the working efficiency.

[0016] The sixth characteristic configuration of the
present invention is featured in that the plurality of wire-
less information tags include a wireless information tag
for position feature storing position feature information
regarding an arrangement position of the wireless infor-
mation tag itself.

[0017] According to the present configuration, the ve-
hicle-side communication portion performs communica-
tion with the wireless information tag, thereby, it is pos-
sible to acquire the position feature information regarding
the arrangement position of the wireless information tag
in question. Here, the position feature information is in-
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formation indicating what position the arrangement po-
sition of the wireless information tag corresponds to on
the route along which the automated vehicle is made to
travel, for example. For example, the position feature in-
formation can be assumed as information indicating that
the position corresponds to a center portion of the route
along which the automated vehicle is made to travel lin-
early, or information indicating that the position corre-
sponds to a start point where the automated vehicle is
made to turn and travel. Consequently, the travel control
portion can make the automated vehicle travel automat-
ically while ascertaining the exact arrangement position
of the wireless information tag with which wireless com-
munication is being performed from the position feature
information. Accordingly, the automatic traveling can be
performed efficiently.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

FIG. 1isaplanview illustrating an automated vehicle
and a plurality of wireless information tags in a
traveling region where automatic traveling is to be
performed.

FIG. 2 is a control block diagram of an automatic
travel system.

FIG. 3isadiagrami illustrating an arrangement struc-
ture of wireless information tags.

FIG. 4 is a descriptive diagram for description how
the automated vehicle is made to travel automatical-
ly.

FIG. 5 is another descriptive diagram for how the
automated vehicle is made to travel automatically.
FIG. 6 is a descriptive diagram for description how
the automated vehicle is made to turn and travel.
FIG. 7 is a diagram illustrating obstacle information.
FIG. 8 is a descriptive diagram for description how
the automated vehicle is made to travel automatically
while avoiding an obstacle.

FIG. 9 is a diagram illustrating the obstacle informa-
tion.

FIG. 10 is a view illustrating travel disabled areas.
FIG. 11 is a schematic diagram illustrating informa-
tion stored in a tag-side storage portion.

DESCRIPTION OF EMBODIMENTS

[0019] An embodiment of an automatic travel system
according to the present invention will be described with
reference to the drawings.

[0020] The automatic travel system is applied, for ex-
ample, to orchards in which fruit-bearing trees are culti-
vated, and greenhouse facilities in which various crops
are cultivated inside a greenhouse. By making an auto-
mated vehicle 1 travel automatically, spraying work of
spraying pesticides, fertilizers, and herbicides, and har-
vesting work or the like, are performed. As illustrated in
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FIG. 1, the automatic travel system assumes an area
within the orchard or greenhouse as a traveling region A
where automatic traveling is to be performed. In order to
allow the automated vehicle 1 to travel automatically with-
inthetravelingregion A, a plurality of wireless information
tags 2 that are arranged at predetermined positions are
provided. Also, the traveling region A of the automated
vehicle 1 can be assumed as not only an outside area
but also an indoor area, such as within a building.
[0021] InFIG.1,although notillustrated in the drawing,
a plurality of fruit-bearing trees or crops are cultivated in
a line along an up-down direction in the drawing, and a
plurality of cultivated lines of fruits and crops are provided
atintervals in a left-right direction in the drawing. Further,
the plurality of wireless information tags 2 are arranged
to overlap the plurality of cultivated lines, and each of the
wireless information tags 2 is installed by using a space
or the like between the fruit-bearing trees or crops.
[0022] As the automated vehicle 1, for example, work-
ing vehicles such as a spray working vehicle for spraying
pesticides, fertilizers and herbicides, and a harvest work-
ing vehicle can be used. However, various working ve-
hicles other than the above can also be applied. The au-
tomated vehicle 1 is provided with a travel portion 3 in-
cluding a plurality of wheels, and a car body portion 4
supported by the travel portion 3. Although not illustrated
in the drawing, when the automated vehicle 1 is a spray
working vehicle, various devices, such as a spraying de-
vice, are provided on the car body portion 4. When the
automated vehicle 1 is a harvest working vehicle, various
devices, such as a harvesting device, are provided on
the car body portion 4.

[0023] As illustrated in FIG. 2, the automated vehicle
1 is provided with a travel control portion 11 which con-
trols traveling of the automated vehicle 1, a vehicle-side
communication portion 12 which performs communica-
tion with the wireless information tag 2, a distance de-
tecting portion 13 which detects a distance to the auto-
mated vehicle 1 relative to the wireless information tag
2 by communication between the wireless information
tag 2 and the vehicle-side communication portion 12, an
orientation detecting portion 14 which detects an orien-
tation of the automated vehicle 1 relative to the wireless
information tag 2 by communication between the wireless
information tag 2 and the vehicle-side communication
portion 12, and a vehicle-side storage portion 15 includ-
ing a nonvolatile memory or the like storing various kinds
ofinformation. A relative position detecting portion is con-
figured by including the distance detecting portion 13 and
the orientation detecting portion 14.

[0024] The travel control portion 11 controls the travel
portion 3 such that the traveling direction of the automat-
ed vehicle 1 is set to a desired traveling direction, and
the vehicle speed is set to a desired vehicle speed, for
example. The vehicle-side communication portion 12 in-
cludes an antenna, a reader, a writer, etc., and wirelessly
communicates with the wireless information tag 2 by us-
ing radio waves of a predetermined frequency. In a meth-
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od of detecting a distance by the distance detecting por-
tion 13, and a method of detecting an orientation by the
orientation detecting portion 14, a phase of a signal re-
ceived from the wireless information tag 2 during move-
ment of the automated vehicle 1, a position of the auto-
mated vehicle 1 at a timing when the inclination of a
change in the phase is inverted, and a travel distance of
the automated vehicle 1, for example, are used. By using
the aforementioned features, a distance to the automated
vehicle 1 relative to the wireless information tag 2, and
an orientation of the automated vehicle 1 relative to the
wireless information tag 2 are calculated. Since the
above methods of detection are well-known technique,
as disclosed in, for example, Japanese Patent No.
5987187, a detailed description thereof is omitted. Fur-
ther, as the method of detecting a distance by the dis-
tance detecting portion 13, and the method of detecting
an orientation by the orientation detecting portion 14, a
detection method different from the well-known tech-
nique as disclosed in Japanese Patent No. 5987187 can
be used.

[0025] As illustrated in FIG. 2, the wireless information
tag 2 is provided with a tag-side communication portion
21 including an antenna, etc., for performing communi-
cation with the vehicle-side communication portion 12,
and a tag-side storage portion 22 including a nonvolatile
memory, etc., in which various kinds of information are
stored. The wireless information tag 2 is configured as a
passive type which operates on radio waves transmitted
from the automated vehicle 1 as a source of energy, and
does not have a battery. The communicable range of the
wireless information tag 2 is, for example, within 3 to 5
meters.

[0026] The plurality of wireless information tags 2 are
used to identify a travel location where the automated
vehicle 1 is made to travel automatically in the traveling
region A. The arrangement positions of the plurality of
wireless information tags 2 are set to positions corre-
sponding to the travel location where the automated ve-
hicle 1 is made to travel automatically.

[0027] As illustrated by a dotted line in FIG. 1, FIG. 1
exemplifies the travel location (traveling route) where the
automated vehicle 1 is made to travel reciprocatingly,
which is achieved by a travel mode of allowing the auto-
mated vehicle 1 to travel linearly from one end side to
the other end side in the up-down direction, reversing the
traveling direction by making the automated vehicle 1
turn at the other end side in the up-down direction, and
allowing the automated vehicle 1 to travel linearly from
the other end side to the one end side in the up-down
direction, being executed repetitively.

[0028] Therefore, in order to make the automated ve-
hicle 1 travel in the up-down direction in FIG. 1, the ar-
rangement positions of the plurality of wireless informa-
tion tags 2 are set such that the wireless information tags
2 are aligned in the up-down direction in FIG. 1. At each
of predetermined positions where the wireless informa-
tion tags 2 are arranged, a support strut 5 extending in
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the vertical direction is disposed, as illustrated in FIG. 3,
for example, and the wireless information tag 2 is at-
tached to a vertical intermediate portion of the support
strut 5. The wireless information tag 2 is fixed to the sup-
port strut 5 by using a fixing tool such as a double-sided
adhesive tape, and is attached to the support strut 5 in
such a state of being prevented from wobbling or moving.
Incidentally, the wireless information tag 2 may be at-
tached to the predetermined position in such a way that
an accommodation case or the like, in which the wireless
information tag 2 can be embedded and accommodated,
is fixed to the support strut in advance, and the wireless
information tag 2 is embedded and accommodated in the
accommodation case.

[0029] When the automated vehicle 1is made to travel
automatically, as the automated vehicle 1 moves, wire-
less communication is carried out between the vehicle-
side communication portion 12 and the tag-side commu-
nication portion 21, as illustrated in FIG. 2. As a result of
the above wireless communication, the distance detect-
ing portion 13 detects a distance to the automated vehicle
1 relative to the wireless information tag 2, and the ori-
entation detecting portion 14 detects the orientation of
the automated vehicle 1 relative to the wireless informa-
tion tag 2. The travel control portion 11 can ascertain a
relative position of the automated vehicle 1 with respect
to the wireless information tag 2, on the basis of the dis-
tance to the automated vehicle 1 relative to the wireless
information tag 2, which is detected by the distance de-
tecting portion 13, and the orientation of the automated
vehicle 1 relative to the wireless information tag 2, which
is detected by the orientation detecting portion 14. There-
fore, as a result of the travel location of the automated
vehicle 1 being set in advance with reference to the ar-
rangement positions of the wireless information tags 2,
the travel control portion 11 identifies the travel location
of the automated vehicle 1 which has been set in ad-
vance, and controls the traveling of the automated vehi-
cle 1 such that the automated vehicle 1 travels through
the identified travel location. A method for identifying the
travel location of the automated vehicle 1, the automatic
traveling of the automated vehicle 1 at that time, and the
like, will be described later.

[0030] Asillustrated in FIG. 1, the plurality of wireless
information tags 2 include wireless information tags 2a
for travel location identification, which are arranged in a
pair, at an interval in a horizontal direction (left-right di-
rection in FIG. 1) with respect to the traveling direction
(up-down direction in FIG. 1) of the automated vehicle 1,
and awireless information tag 2b for turning, which stores
turn information J to make the automated vehicle 1 turn
and travel.

[0031] Left-and-right pairs of wireless information tags
2a for travel location identification are arranged in such
a state that they are aligned to be spaced from each other
at a first predetermined interval P, in the traveling direc-
tion of the automated vehicle 1, to correspond to the travel
location used to make the automated vehicle 1 travel
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from the one end side to the other end side or from the
other end side to the one end side in the up-down direc-
tion in FIG. 1. For the first predetermined interval PI, a
value smaller than that of the communicable range of the
wireless information tag 2 is set. Moreover, the plurality
of wireless information tags 2 are arranged such that the
intervals between the left-and-right pairs of wireless in-
formation tags 2 are set to regular intervals also in the
horizontal direction (left-right direction in FIG. 1), and a
value smaller than that of the communicable range of the
wireless information tag 2 is also set to the aforemen-
tioned interval. Consequently, when the automated ve-
hicle 1 travels, wireless communication can be carried
out between a total of four wireless information tags 2,
i.e., each set of two wireless information tags 2 in at least
the traveling direction and the left-right direction, and the
vehicle-side communication portion 12 of the automated
vehicle 1.

[0032] The wireless information tag 2b for turning is
arranged to correspond to a position where the automat-
ed vehicle 1 is to be turned. In FIG. 1, the automated
vehicle 1 is turned at the one end side and the other end
side inthe up-down direction in the drawing. Thus, among
the plurality of wireless information tags 2, the wireless
information tags 2 located at an upper edge portion and
alower edge portion in the up-down direction in the draw-
ing correspond to the wireless information tags 2b for
turning.

[0033] Inthe wireless information tag for travel location
identification and the wireless information tag 2b for turn-
ing, address information B and travel disabled area in-
formation C are stored in the tag-side storage portion 22.
Consequently, the automated vehicle 1 is configured
such that the travel control portion 11 can acquire the
address information B and the travel disabled area infor-
mation C by communication between the vehicle-side
communication portion 12 and the tag-side communica-
tion portion 21.

[0034] The address information B corresponds to in-
formation indicating the exact address of location regard-
ing the arrangement position of the wireless information
tag 2. For example, by assuming the arrangement posi-
tion of the wireless information tag 2, which is located at
the leftmost side and is at the lowermost side in FIG. 1,
as "Address 1-1", and applying two coordinates with the
above wireless information tag 2 being treated as a ref-
erence address, the address information B can be rep-
resented by two numbers. For example, the arrangement
position of the wireless information tag 2, which is the
second wireless information tag from the left and is lo-
cated at the lowermost side, is assumed as "Address
2-1". The address information B can be set such that the
first number is increased as the arrangement position of
the wireless information tag 2 draws near to the right.
Also, the arrangement position of the wireless informa-
tion tag 2, which is located at the leftmost side and is the
second wireless information tag from the bottom, is as-
sumed as "Address 1-2". The address information B can
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be set such that the second number is increased as the
arrangement position of the wireless information tag 2
draws nearto the upper side. Therefore, the arrangement
position of the wireless information tag 2, which is located
at the rightmost side and is at the uppermost side, can
be set to "Address 4-7". The address information B set
as described above is stored in the tag-side storage por-
tion 22 in each of the plurality of wireless information tags
2.

[0035] The travel disabled area information C corre-
sponds to information indicating an area where the au-
tomated vehicle 1 is not permitted to travel. For example,
ifthe automated vehicle 1 comes too close to the wireless
information tag 2, there is a risk that the automated ve-
hicle 1 may come into contact with the crops or the wire-
less information tag 2. Thus, as illustrated in FIG. 10, a
range of area extending from the wireless information
tag 2 by a predetermined distance is defined as a travel
disabled area C1 (i.e., an area extending from the wire-
less information tag 2 to a dotted line in FIG. 10).
[0036] For the travel disabled area C1, what area to
set can be changed in accordance with the arrangement
position or the like of the wireless information tag 2.
Therefore, the description will be added for the travel
disabled area C1 with reference to FIG. 10.

[0037] FIG. 10 (a)illustrates a case where the wireless
information tag 2 is arranged at an edge portion relative
to the arrangement direction (up-down direction in FIG.
1) of the plurality of wireless information tags 2, such as
in the case of the wireless information tag 2b for turning.
FIG. 10 (b) illustrates a case where the wireless informa-
tion tag 2 is arranged at an intermediate portion relative
to the arrangement direction (up-down direction in FIG.
1) of the plurality of wireless information tags 2, such as
in the case of the wireless information tag 2a for travel
location identification. In FIG. 10 (a), a case where the
wireless information tag 2 is arranged at an upper edge
portion relative to the arrangement direction (up-down
direction in FIG. 1) of the plurality of wireless information
tags 2 is illustrated. A range of area extending from the
arrangement position of the wireless information tag 2 to
both sides in the left-right direction by a first predeter-
mined distance K1, and also extending from the arrange-
ment position of the wireless information tag 2 to the lower
side in the up-down direction by a second predetermined
distance K2 is set as the travel disabled area C1. In FIG.
10 (b), a range of area extending from the arrangement
position of the wireless information tag 2 to both sides in
the left-right direction by a third predetermined distance
K3, and also extending from the arrangement position of
the wireless information tag 2 to both sides in the up-
down direction by a fourth predetermined distance K4 is
set as the travel disabled area C1.

[0038] FIG. 10 (c)illustrates a case where the wireless
information tag 2 is arranged on, for example, a wall por-
tion 7, although this is not illustrated in FIG. 1. FIG. 10
(d) illustrates a case where the wireless information tag
2 is arranged at a corner portion 8 of the wall portion 7
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or the like. In FIG. 10(c), a range of area extending from
the wall portion 7 by a fifth predetermined distance K5 is
set as the travel disabled area C1. Also in FIG. 10 (d), a
range of area extending from the wall portion 7 by a sixth
predetermined distance K6 is set as the travel disabled
area C1, and the travel disabled area C1, which is in a
bent shape according to the shape of the corner portion
8, is set.

[0039] Aslongasthetravel disabledareaC1isanarea
to be set with reference to the arrangement position of
the wireless information tag 2, what area is set as the
travel disabled area C1 can be changed as appropriate.
For example, as illustrated in FIG. 10 (e), a rectangular
range of area extending from the arrangement position
of the wireless information tag 2 to both sides in the left-
right direction by a seventh predetermined distance K7,
and also extending from the arrangement position of the
wireless information tag 2 to both sides in the up-down
direction by an eighth predetermined distance K can be
set as the travel disabled area C1. As illustrated in FIG.
10 (f), a circular range of area in which a ninth predeter-
mined distance K9 from the arrangement position of the
wireless information tag 2 is the radius, with the arrange-
ment position of the wireless information tag 2 being the
center, can be set as the travel disabled area C1.
[0040] The address information B and the travel disa-
bled area information C are set as described above.
Therefore, when the automated vehicle 1 travels, by com-
munication between the vehicle-side communication
portion 12 and the tag-side communication portion 21,
the travel control portion 11 acquires the address infor-
mation B and the travel disabled area information C.
Thereby, the travel control portion 11 controls the
traveling of the automated vehicle 1 such that the auto-
mated vehicle 1 does not travel through the travel disa-
bled area C1 while ascertaining the address information
B of the wireless information tag 2 with which wireless
communication is being performed.

[0041] The travel control portion 11 acquires the ad-
dress information B by communication between the ve-
hicle-side communication portion 12 and the tag-side
communication portion 21. Therefore, the travel control
portion 11 understands with which wireless information
tag 2, in terms of the address where the wireless infor-
mation tag 2 is located, the communication is being per-
formed. Thus, when there exists a wireless information
tag 2 incapable of performing communication due to trou-
ble or the like along the way during automatic traveling
of the automated vehicle 1, the travel control portion 11
can identify the address of location of the wireless infor-
mation tag 2 in question, and is enabled to specify which
wireless information tag 2, among the plurality of wireless
information tags 2, has the trouble. Moreover, when there
exists a wireless information tag 2 incapable of perform-
ing communication due to trouble or the like along the
way during automatic traveling of the automated vehicle
1, the travel control portion 11 causes, for example, the
automatic traveling of the automated vehicle 1 to stop.

10

15

20

25

30

35

40

45

50

55

[0042] Hereinafter, with reference to FIG. 4, a method
for identifying the travel location using the wireless infor-
mation tag 2 for travel location identification, and the au-
tomatic traveling of the automated vehicle 1 at that time
will be described.

[0043] The wireless information tags 2a for travel lo-
cation identification are arranged in pairs in the left-right
direction with respect to the traveling direction of the au-
tomated vehicle 1. Therefore, when the automated vehi-
cle 1travels, as well as the wireless communication being
carried out between the vehicle-side communication por-
tion 12 and the tag-side communication portion 21 of the
wireless information tag 2a for travel location identifica-
tion located on the left side, the wireless communication
is carried out between the vehicle-side communication
portion 12 and the tag-side communication portion 21 of
the wireless information tag 2a for travel location identi-
fication located on the right side. Further, the wireless
communication is carried out repeatedly between the ve-
hicle-side communication portion 12 and the tag-side
communication portion 21 each time a set period elaps-
es. Although the set period can be set by time, the set
period can alternatively be set using the conditions other
than time, such as each time the automated vehicle 1
moves by a set distance.

[0044] As described above, when the wireless com-
munication is carried out between the vehicle-side com-
munication portion 12 and the tag-side communication
portion 21, the distance detecting portion 13 detects a
first distance L1 to the automated vehicle 1 relative to
the wireless information tag 2a for travel location identi-
fication which is located on the left side, and a second
distance L2 to the automated vehicle 1 relative to the
wireless information tag 2a for travel location identifica-
tion which is located on the right side, each time the set
period elapses. In addition, each time the set period
elapses, the orientation detecting portion 14 detects the
orientation of the automated vehicle 1 relative to the wire-
less information tag 2a for travel location identification
which is located on the left side, and the orientation of
the automated vehicle 1 relative to the wireless informa-
tion tag 2a for travel location identification which is locat-
ed on the right side, each time the set period elapses.
The travel control portion 11 acknowledges the first dis-
tance L1 and the second distance L2 by way of the de-
tection by the distance detecting portion 13, and also
acknowledges the orientation of the automated vehicle
1 relative to the wireless information tags 2a for travel
location identification on both left and right sides by way
of the detection by the orientation detecting portion 14.
Thereby, the travel control portion 11 ascertains arelative
position of the automated vehicle 1 with respect to the
wireless information tags 2a for travel location identifica-
tion on both left and right sides.

[0045] The travel location of the automated vehicle 1
is set in advance with reference to the arrangement po-
sitions of the wireless information tags 2a for travel loca-
tion identification. For example, as illustrated by a dotted
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line in FIG. 4, the travel location of the automated vehicle
1is setto alinear travel location (traveling route) D, which
passes through a center point E between the wireless
information tag 2a for travel location identification which
is located on the left side and the wireless information
tag 2a for travel location identification which is located
on the right side. The travel location of the automated
vehicle 1 is set to an area other than the travel disabled
area C1, which is set by the travel disabled area infor-
mation C stored in each of the wireless information tags
2. The travel control portion 11 is in possession of setting
information for the travel location of the automated vehi-
cle 1 in advance, and controls the traveling of the auto-
mated vehicle 1 by using the setting information for the
travel location of the automated vehicle 1.

[0046] The travel control portion 11 is aware of the rel-
ative position of the automated vehicle 1 with respect to
the wireless information tags 2a for travel location iden-
tification on both left and right sides. Therefore, by iden-
tifying the center point E from the relative position, the
travel control portion 11 identifies the travel location
(traveling route) D. By controlling the travel portion 3 in
accordance with the relationship between the first dis-
tance L1 and the second distance L2 such that a differ-
ence in speed according to the aforementioned relation-
ship is generated between the left and right wheels, the
travel control portion 11 controls the traveling of the au-
tomated vehicle 1 so thatthe automated vehicle 1 travels
through the travel location D. Incidentally, the relationship
between the first distance L1 and the second distance
L2 can be assumed as, for example, the ratio between
the first distance L1 and the second distance L2 or a
difference between the first distance L1 and the second
distance L2.

[0047] Forexample, whenthefirstdistance L1 is small-
er than the second distance L2, the automated vehicle 1
is located on a side closer to the wireless information tag
2a for travel location identification on the left than the
travel location D. Therefore, the travel control portion 11
controls the travel portion 3 such that a difference in
speed according to the relationship between the first dis-
tance L1 and the second distance L2 is generated be-
tween the left and right wheels, with a mode of allowing
the speed of the left wheel to be higher than the speed
of the right wheel. Consequently, it is possible to have
the automated vehicle 1 travel in such a way that it ap-
proximates the travel location D, and the automated ve-
hicle 1 can be made to automatically travel through the
travel location D.

[0048] As described above, the distance detection by
the distance detecting portion 13 and the orientation de-
tection by the orientation detecting portion 14 are per-
formed repeatedly each time the wireless communication
between the vehicle-side communication portion 12 and
the tag-side communication portion 21 is carried out after
the elapse of the set period. Accordingly, even if the au-
tomated vehicle 1 deviates from the travel location D, the
travel control portion 11 is to control the traveling of the
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automated vehicle 1 so that the automated vehicle 1 ap-
proximates the travel location D each time the set period
elapses, and thus the automated vehicle 1 can be made
to travel automatically through the travel location D.
[0049] As the control of the travel control portion 11,
the travel portion 3 is controlled such that a difference in
speed according to the relationship between the first dis-
tance L1 and the second distance L2 (for example, the
ratio or difference between the first distance L1 and the
second distance L2) is generated between the left and
right wheels. However, various types of control, not lim-
ited to the above control, can be applied as long as that
control can adjust the traveling direction of the automated
vehicle 1. For example, the travel control portion 11 can
control the travel portion 3 such that a torque difference
according to the relationship between the first distance
L1 and the second distance L2 is generated between the
left and right wheels. Also, the travel control portion 11
can control the steering angle of a steering wheel or the
like provided to the automated vehicle 1 according to the
relationship between the first distance L1 and the second
distance L2.

[0050] As regards the travel location of the automated
vehicle 1, the travel location D passing through the center
point E is exemplified. However, as long as the travel
location is between the wireless information tag 2a for
travel location identification which is located on the left
side and the wireless information tag 2a for travel location
identification which is located on the right side, and is an
area other than the travel disabled area C1, which is set
by the travel disabled area information C stored in each
of the wireless information tags 2, what location is set as
the travel location can be changed as appropriate.
[0051] For example, as illustrated by a dashed-dotted
linein FIG. 4, the travel location of the automated vehicle
1 can be settoatravel location (traveling route) G passing
through a deviation point F, which is deviated to approx-
imate the wireless information tag 2a for travel location
identification which is located more to the left side than
the center point E. Also in this case, the travel control
portion 11 is aware of the relative position of the auto-
mated vehicle 1 with respect to the wireless information
tags 2a for travel location identification on both left and
right sides. Therefore, by identifying the deviation point
F from the relative position, the travel location G can be
identified.

[0052] The travel control portion 11 performs the fol-
lowing when the relative position of the automated vehi-
cle 1 with respect to the wireless information tags 2a for
travel location identification on both left and right sides
reaches a point on a line connecting the arrangement
positions of the wireless information tags 2a for travel
location identification on both left and right sides. That
is, by wireless communication between the tag-side com-
munication portion 21 of each of the next coming wireless
information tags 2a for travel location identification on
both left and right sides in the traveling direction and the
vehicle-side communication portion 12, the detection by
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the distance detecting portion 13 and the detection by
the orientation detecting portion 14 are carried out, and
the travel control portion 11 ascertains the relative posi-
tion of the automated vehicle 1 with respect to the next
coming wireless information tags 2a for travel location
identification on both left and right sides in the traveling
direction. Incidentally, as described above, in the
traveling direction, as illustrated in FIG. 1, the wireless
information tags 2 are arranged at the first predetermined
intervals P1 smaller than the communicable range of the
wireless information tags 2. Therefore, when the relative
position of the automated vehicle 1 reaches a point on a
line connecting the arrangement positions of the wireless
information tags 2a for travel location identification on
both left and right sides, wireless communication be-
tween the tag-side communication portion 21 of each of
the next coming wireless information tags 2a for travel
location identification on both left and right sides in the
traveling direction and the vehicle-side communication
portion 12 is enabled.

[0053] In this way, as the wireless communication is
carried out between the tag-side communication portion
21 and the vehicle-side communication portion 12, the
travel control portion 11 identifies, from the relative po-
sition of the automated vehicle 1 which has been ascer-
tained, the center point E between the next coming wire-
less information tags 2a for travel location identification
on both left and right sides in the traveling direction, to
identify the travel location D, and controls the traveling
of the automated vehicle 1 such that the automated ve-
hicle 1 travels through the identified travel location D.
Each time the relative position of the automated vehicle
1 reaches a point on a line connecting the arrangement
positions of the wireless information tags 2a for travel
location identification on both left and right sides, the trav-
el control portion 11 switches the wireless information
tags 2a for travel location identification for ascertaining
the relative position of the automated vehicle 1 to the
next coming wireless information tags 2a for travel loca-
tion identification on both left and right sides in the
traveling direction. By doing so, the travel control portion
11 controls the traveling of the automated vehicle 1 so
that the automated vehicle 1 travels through the travel
location D.

[0054] Here, the timing for switching the wireless infor-
mation tags 2a for travel location identification for ascer-
taining the relative position of the automated vehicle 1 is
not limited to the timing each time the relative position of
the automated vehicle 1 reaches the point on the line
connecting the arrangement positions of the wireless in-
formation tags 2a for travel location identification on both
left and right sides. That is, various timings, such as a
timing when the communication with the next wireless
information tags 2a for travel location identification is en-
abled, are applicable.

[0055] FIG. 4 illustrates an example in which the travel
locations D and G of the linear shape passing through
the center point E and the deviation point F are set as
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the travel locations of the automated vehicle 1. However,
for example, as illustrated in FIG. 5, as the travel location
of the automated vehicle 1, curved travel locations H and
| can be set. Also in this case, as the travel location of
the automated vehicle 1, the travel location to be set can
be set to the travel location H or | passing through the
center point E or the deviation point F between the wire-
less information tags 2a for travel location identification
on both left and right sides. Since the control by the travel
control portion 11 is the same as that in the case of per-
forming the automatic traveling through the linear travel
locations D and G, description thereof is omitted.
[0056] With reference to FIG. 6, etc., a case where the
automated vehicle 1 is made to turn and travel will be
described.

[0057] Asillustratedin FIG. 1, the wireless information
tag 2 located at the edge portion relative to the arrange-
ment direction (up-down direction in FIG. 1) of the plu-
rality of wireless information tags 2 is set as the wireless
information tag 2b for turning. In the wireless information
tag 2b for turning, in addition to the address information
B and the travel disabled area information C, the turn
information J is stored in the tag-side storage portion 22,
as illustrated in FIG. 2. The turn information J corre-
sponds to information for enabling the automated vehicle
1 to turn and travel, and is information related to a travel
location (traveling route) M and a turning radius N, etc.,
when the turning traveling is to be performed, as illus-
trated in FIG. 6, for example. The travel location M is set
to an area other than the travel disabled area C1, which
is set by the travel disabled area information C stored in
the wireless information tag 2b for turning. For example,
FIG. 6 illustrates an example in which the travel location
M of an arc shape connecting the center point E, which
is between the left and right wireless information tags 2b
for turning, and the center point E, which is between the
next pairing left and right wireless information tags 2b for
turning, is set.

[0058] The travel control portion 11 acquires the turn
information J by wireless communication between the
tag-side communication portion 21 of the wireless infor-
mation tag 2b for turning and the vehicle-side communi-
cation portion 12. The travel control portion 11 employs
the wireless communication between the tag-side com-
munication portion 21 of the left and right wireless infor-
mation tags 2b for turning and the vehicle-side commu-
nication portion 12. By the wireless communication, the
distance detecting portion 13 detects a distance to the
automated vehicle 1 relative to the left and right wireless
information tags 2b for turning, and the orientation de-
tecting portion 14 detects the orientation of the automat-
ed vehicle 1 relative to the left and right wireless infor-
mation tags 2b for turning. In this way, the travel control
portion 11 ascertains the relative position of the automat-
ed vehicle 1 with respect to the left and right wireless
information tags 2b for turning. Thus, the travel control
portion 11 identifies the center point E, which corre-
sponds to a start point of the travel location M of the
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automated vehicle 1 included in the turn information J,
and controls the traveling of the automated vehicle 1 such
that the automated vehicle 1 passes through the center
point E. When the relative position of the automated ve-
hicle 1 reaches the center point E, the travel control por-
tion 11 controls the travel portion 3 such that the auto-
mated vehicle 1 is made to turn and travel at the turning
radius N included in the turn information J. Consequently,
the travel control portion 11 controls the traveling of the
automated vehicle 1 such that the traveling is performed
through the travel location M of the automated vehicle 1,
and performs the turning traveling of the automated ve-
hicle 1. When the relative position of the automated ve-
hicle 1 reaches the center point E corresponding to an
end point of the travel location M of the automated vehicle
1, the travel control portion 11 finishes the turning
traveling, and switches the control to the travel control
that is realized by communication with the right and left
wireless information tags 2a for travel location identifica-
tion, as described above.

[0059] While it is possible for the travel control portion
11 to start the turning traveling directly when the relative
position of the automated vehicle 1 reaches the center
point E corresponding to the start point of the travel lo-
cation M, it is also possible to start the turning traveling
after stopping the automated vehicle 1 at the center point
E for a while. In addition, while it is possible for the travel
control portion 11 to switch the control to the travel control
that is realized by communication with the wireless infor-
mation tags 2a for travel location identification directly
when the relative position of the automated vehicle 1
reaches the center point E corresponding to the start
point of the travel location M, it is also possible to switch
the control to the travel control that is realized by com-
munication with the wireless information tags 2a for travel
location identification after stopping the automated vehi-
cle 1 at the center point E for a while.

[0060] Incidentally, in FIGS. 1 and 6, a pair of left and
right wireless information tags 2 located at the edge por-
tion relative to the arrangement direction of the plurality
of wireless information tags 2 are employed as the wire-
less information tags 2b for turning. However, it is pos-
sible to employ only the wireless information tag 2 that
is located on the side for turning traveling (i.e., the right
side in FIGS. 1 and 6), of the pair of left and right wireless
information tags 2, as the wireless information tag 2b for
turning, to make the automated vehicle 1 turn and travel.
[0061] In this way, the travel control portion 11 makes
the automated vehicle 1 travel automatically while iden-
tifying the travel location (traveling route) using the rela-
tive position of the automated vehicle 1 with respect to
the wireless information tags 2, which is enabled by com-
munication with the wireless information tags 2a for travel
location identification, and communication with the wire-
less information tags 2b for turning. In the embodiment
illustrated in FIG. 1, the automated vehicle 1 is made to
automatically travel through the travel location D indicat-
ed by the dotted line, for example. By doing so, it is pos-
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sible to have the automated vehicle 1 travel reciprocat-
ingly along a cultivated line where fruit-bearing trees and
crops, which overlap the arrangement positions of the
plurality of wireless information tags 2, are cultivated.
Thereby, it is possible to perform the spraying work of
spraying fertilizers or the like at the places where the fruit-
bearing trees and crops are cultivated, and the harvesting
work for the fruit-bearing trees and crops, by the auto-
mated vehicle 1.

[0062] As illustrated in FIG. 1, there may be a case
where an obstacle Q exists in the traveling region A. In
such a case, it is necessary to make the automated ve-
hicle 1 travel automatically by avoiding the obstacle Q.
Accordingly, as illustrated in FIG. 1, the plurality of wire-
less information tags 2 include a wireless information tag
2c for obstacle in which a relative position of the obstacle
Q with respect to the wireless information tag 2c is stored
as obstacle information R (see FIG. 2), in addition to the
wireless information tag 2a for travel location identifica-
tion, and the wireless information tag 2b for turning.
Among the plurality of wireless information tags 2, the
wireless information tag 2 located at a position corre-
sponding to the existing position of the obstacle Q is em-
ployed as the wireless information tag 2c for obstacle. In
FIG. 1, two wireless information tags 2 that are located
near the existing position of the obstacle Q are set as the
wireless information tags 2c for obstacle. However, ac-
cording to where the existing position of the obstacle Q
is located, for example, it is possible to change as ap-
propriate which wireless information tag 2 is employed
as the wireless information tag 2c for obstacle.

[0063] With reference to FIGS. 7 and 8, a case where
the automated vehicle 1 is made to travel automatically
while avoiding the obstacle Q will be described.

[0064] Asillustrated in FIG. 2, in the wireless informa-
tion tag 2c for obstacle, the obstacle information R is
stored in the tag-side storage portion 22. Further, as il-
lustrated in FIG. 7, the obstacle information R corre-
sponds to information indicating the relative position of
the obstacle Q with respect to the wireless information
tag 2c for obstacle. In the example illustrated in FIG. 7,
the relative position of the obstacle Q with respect to the
wireless information tag 2c for obstacle is represented
by X-Y coordinates in which the wireless information tag
2c for obstacle is the reference point (zero point). The
obstacle Q exists in an area surrounded by a first edge
point S1 (x1, y1), a second edge point S2 (x2, y2), a third
edge point S3 (x3, y3), and a fourth edge point S4 (x4,
y4). Here, the direction of the Y-coordinate conforms to
the direction along the traveling direction of the automat-
ed vehicle 1, and the direction of the X-coordinate con-
forms to the left-right direction orthogonal to the traveling
direction of the automated vehicle 1. The relative position
of the obstacle Q with respect to the wireless information
tag 2c for obstacle is indicated in a state where the di-
rections of the X-Y coordinates correspond to the
traveling direction of the automated vehicle 1.

[0065] In making the automated vehicle 1 travel auto-
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matically, asillustrated in FIG. 8, wireless communication
is carried out between the vehicle-side communication
portion 12 and the tag-side communication portion 21 of
the wireless information tag 2a for travel location identi-
fication which is located on the left, and also, the wireless
communication is carried out between the vehicle-side
communication portion 12 and the tag-side communica-
tion portion 21 of the wireless information tag 2c for ob-
stacle which is located on the right. By the above wireless
communications, the travel control portion 11 ascertains
the relative position of the automated vehicle 1 with re-
spect to the wireless information tag 2a for travel location
identification, which is on the left, and the wireless infor-
mation tag 2c for obstacle, which is on the right, on the
basis of distance detection by the distance detecting por-
tion 13, and orientation detection by the orientation de-
tecting portion 14. In addition, by wireless communication
between the vehicle-side communication portion 12 and
the tag-side communication portion 21 of the wireless
information tag 2c for obstacle which is located on the
right, the travel control portion 11 acquires the obstacle
information R (see FIG. 7) stored in the wireless infor-
mation tag 2c for obstacle. Therefore, the travel control
portion 11 is also aware of the relative position of the
obstacle Q with respect to the wireless information tag
2c for obstacle. Consequently, the travel control portion
11 identifies a travel location (traveling route) U for avoid-
ing the obstacle Q, on the basis of the relative position
of the automated vehicle 1 with respect to the wireless
information tag 2a for travel location identification, which
is on the left, and the wireless information tag 2c for ob-
stacle, which is on the right, and the relative position of
the obstacle Q with respect to the wireless information
tag 2c for obstacle. Further, the travel control portion 11
controls the traveling of the automated vehicle 1 such
thatthe automated vehicle 1 travels through the identified
travel location U.

[0066] Inthe exampleillustratedin FIG. 8, as the travel
location U for avoiding the obstacle Q, the travel location
U passing through a center point T between the left-side
wireless information tag 2a for travel location identifica-
tion and the third edge point S3 of the obstacle Q is set.
The travel location U is the travel location for allowing
the automated vehicle 1 to automatically travel continu-
ously from the travel location D between the left-side wire-
less information tag 2a for travel location identification
and the right-side wireless information tag 2c for obsta-
cle. The travel location U causes the traveling to be per-
formed by detouring to the left from the travel location D,
for the presence of the obstacle Q, from a place near in
the traveling direction as compared to the existing posi-
tion of the obstacle Q.

[0067] As described above, even if the obstacle Q ex-
ists in the traveling region A, the wireless information tag
2cfor obstacle may be arranged at a position correspond-
ing to the existing position of the obstacle Q. By doing
so, the travel control portion 11 can acquire the obstacle
information R (see FIG. 7) stored in the wireless infor-
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mation tag 2c for obstacle, and control the traveling of
the automated vehicle 1 so as to avoid the obstacle Q.
[0068] As the obstacle information R, FIG. 7 illustrates
the example in which the relative position of the obstacle
Q with respect to the wireless information tag 2c for ob-
stacle is represented by the X-Y coordinates with the
wireless information tag 2c for obstacle being reference
point (zero point). However, the form in which the obsta-
cle information R is stored can be changed as appropri-
ate.

[0069] For example, as illustrated in FIG. 9, it is pos-
sible to provide a field in which a plurality of dots V are
arranged side by side at a constant predetermined inter-
val W in the up-down direction and the left-right direction,
and to indicate the existing position of the obstacle Q by
the arrangement positions of the dots V on the field. In
other words, in FIG. 9, an area surrounded by the ar-
rangement positions of the dots V as indicated by oblique
lines corresponds to the existing position of the obstacle
Q. Here, the up-down direction in FIG. 9 conforms to the
direction along the traveling direction of the automated
vehicle 1, and the left-right direction in FIG. 9 conforms
to the left-right direction orthogonal to the traveling direc-
tion of the automated vehicle 1. The relative position of
the obstacle Q with respect to the wireless information
tag 2c for obstacle is indicated in a state where the ar-
rangement directions of the plurality of dots V correspond
to the traveling direction of the automated vehicle 1.
[0070] Asdescribed above, asthe wireless information
tag 2, a plurality of wireless information tags 2 such as
the wireless information tag 2a for travel location identi-
fication, the wireless information tag 2b for turning, and
the wireless information tag 2c for obstacle are exempli-
fied. All of these wireless information tags 2a to 2c are
the wireless information tags 2 having a similar configu-
ration. By varying the information to be stored in the tag-
side storage portion 22, the wireless information tag 2 is
employed as one of the wireless information tag 2a for
travel location identification, the wireless information tag
2b for turning, and the wireless information tag 2c for
obstacle.

[0071] Hence, an example of a format of information
to be stored in the tag-side storage portion 22 will be
described with reference to FIG. 11. In FIG. 11, storage
areas of the tag-side storage portion 22 are illustrated on
the upper side, and a table indicating the information
stored in each storage area is illustrated on the lower
side. By having respective items of information, which
are position fixation ID information, ID information, pair
information, position feature information, operation in-
struction information, obstacle information, and the other
information, written to the wireless information tag 2 by
a writer or the like, the items of information are stored in
the predetermined storage areas, respectively, in the tag-
side storage portion 22.

[0072] As description of each item of information, the
position fixation ID information is assumed as unique in-
formation indicating that the wireless information tag 2 is



21 EP 3 745 232 A1 22

position-fixed, and this position fixation ID information is
stored in the wireless information tag 2 of which the ar-
rangement position is fixed. The ID information is unique
information of the wireless information tag 2, and is as-
sumed as information including the address information
B and the travel disabled area information C. The ID in-
formation is stored in all of the plurality of wireless infor-
mation tags 2. The pair information is assumed as infor-
mation indicating the relationship with the wireless infor-
mation tags 2 to be paired in the left-right direction with
respect to the traveling direction of the automated vehicle
1, and the pair information is stored in the wireless infor-
mation tag 2a for travel location identification.

[0073] The position feature information is assumed as
information indicating what kind of position the arrange-
ment position of the wireless information tags 2 corre-
sponds to. The position feature information is assumed
as information which is one of information indicating that
the position corresponds to the intermediate portion of a
linear traveling route along which the automated vehicle
1is madeto travel, information indicating that the position
corresponds to the edge portion of the linear traveling
route along which the automated vehicle 1 is made to
travel, and information indicating that the position corre-
sponds to a corner of the traveling region A, in FIG. 1,
for example. Similarly to the ID information, the position
feature information can be stored in all of the plurality of
wireless information tags 2. The wireless information tag
2 storing the position feature information is assumed as
the wireless information tag 2 for position feature. In the
present embodiment, all of the wireless information tag
2a for travel location identification, the wireless informa-
tion tag 2b for turning, and the wireless information tag
2c¢ for obstacle can be employed as the wireless infor-
mation tag 2 for position feature.

[0074] The operation instruction information is as-
sumed as information for instructing the automated ve-
hicle 1 as to what operation to perform atthe arrangement
position of the wireless information tag 2. The operation
position information is assumed as, for example, turn in-
formation for enabling the automated vehicle 1 to turn
and travel, and information for stopping the automated
vehicle 1. The obstacle information R is assumed as in-
formation indicating the relative position of the obstacle
Q with respect to the wireless information tag 2, as illus-
trated in FIGS. 7 and 9, and the obstacle information R
is stored in the wireless information tag 2c for obstacle.
The other information is assumed as information specific
at the arrangement position of the wireless information
tag 2, such as information on crops cultivated at the ar-
rangement position of the wireless information tag 2. De-
ciding which wireless information tag 2 can be chosen to
store the other information can be selected as appropri-
ate.

[0075] By varying the information to be stored in the
wireless information tag 2 in this way, a single wireless
information tag 2 can be configured as the wireless in-
formation tag 2a for travel location identification, the wire-
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less information tag 2b for turning, or the wireless infor-
mation tag 2c for obstacle. Also, a single wireless infor-
mation tag 2 can be used as both the wireless information
tag 2a for travel location identification and the wireless
information tag 2c for obstacle, for example. The infor-
mation stored in the tag-side storage portion 22 can be
rewritten. Thus, for example, by rewriting the information
stored in the tag-side storage portion 22, the wireless
information tag can be changed from the wireless infor-
mation tag 2a for travel location identification to the wire-
less information tag 2b for turning.

[Other Embodiments]

[0076] The otherembodiments ofthe presentinvention
will be explained.

[0077] The configurations of the respective embodi-
ments described below are not necessarily applied inde-
pendently, but may be applied in combination with the
configurations of the other embodiments.

(1) In the above embodiment, a plurality of wireless
information tags 2 are arranged such that they over-
lap the cultivated line where the fruit-bearing trees
or crops are cultivated. However, it suffices that the
arrangement positions of the plurality of wireless in-
formation tags 2 are positions corresponding to the
travel location (traveling route) through which the au-
tomated vehicle 1 is made to travel automatically.
That s, how the plurality of wireless information tags
2 can be arranged can be changed as appropriate.
(2) In the above embodiment, the automated vehicle
1 provided with a plurality of wheels as the travel
portion 3 has been exemplified. However, as the
travel portion 3, a configuration including a pair of
left and right crawlers may be employed.

(3) In the above embodiment, by communication be-
tween a pair of left and right wireless information tags
2a for travel location identification and the vehicle-
side communication portion 12, a relative position of
the automated vehicle 1 with respect to the pair of
left and right wireless information tags 2a for travel
location identification is detected. Further, the travel
control portion 11 identifies the travel location
(traveling route) E passing through the center point
E, for example, by using the relative position of the
automated vehicle 1 with respect to the pair of left
and right wireless information tags 2a for travel lo-
cation identification, and controls the traveling of the
automated vehicle 1 such thatthe automated vehicle
1 travels through the travel location E. However, it
suffices that the travel control portion 11 controls the
traveling of the automated vehicle 1 by using the
relative position of the automated vehicle 1 with re-
spect to the wireless information tag 2, which is de-
tected by communication between the wireless in-
formation tag 2 and the vehicle-side communication
portion 12. In other words, how the automated vehi-
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cle 1 is to be controlled by using the relative position
of the automated vehicle 1 with respect to the wire-
less information tag 2 can be changed as appropri-
ate.

[0078] For example, as a single wireless information
tag 2 and the vehicle-side communication portion 12
communicate with each other, not only can the relative
position of the automated vehicle 1 with respect to that
wireless information tag 2 be detected, but the travel dis-
abled area information C stored in that wireless informa-
tion tag 2 can also be acquired. Therefore, the travel con-
trol portion 11 controls the traveling of the automated
vehicle 1 such that the automated vehicle 1 travels for-
ward while maintaining the traveling direction. Further, it
is possible to cause the travel control portion 11 to change
the traveling direction of the automated vehicle 1 only
when there is a possibility that the automated vehicle 1
may enter the travel disabled area C1, so that the
traveling of the automated vehicle 1 can be controlled to
avoid the travel disabled area C1. By performing such
control, it is possible to allow the automated vehicle 1 to
travel forward in an area other than the travel disabled
area C1 while preventing entry to the travel disabled area
C1.

INDUSTRIAL APPLICABILITY

[0079] The presentinvention can be applied to various
automatic travel systems enabling the automated vehicle
to travel automatically.

DESCRIPTION OF REFERENCE NUMERALS
[0080]

1 Automated vehicle

2 Wireless information tag

2a Wireless information tag for travel location iden-
tification (wireless information tag for position fea-
ture)

2b Wireless information tag for turning (wireless in-
formation tag for position feature)

2c¢ Wireless information tag for obstacle (wireless
information tag for position feature)

11 Travel control portion

12 Vehicle-side communication portion

13 Distance detecting portion (relative position de-
tecting portion)

14 Orientation detecting portion (relative position de-
tecting portion)

J Turn information

Q Obstacle

R Obstacle information
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Claims
1. An automatic travel system comprising:

a plurality of wireless information tags arranged
at predetermined positions;

a vehicle-side communication portion provided
in an automated vehicle and configured to per-
form communication with the plurality of wireless
information tags;

a relative position detecting portion configured
to acquire an orientation to a wireless informa-
tion tag and a distance to the wireless informa-
tion tag by communication between the wireless
information tag and the vehicle-side communi-
cation portion, and detect a relative position with
respect to the wireless information tag; and

a travel control portion configured to control
traveling of the automated vehicle based on the
relative position detected by the relative position
detecting portion.

2. The automatic travel system according to claim 1,
wherein:

the plurality of wireless information tags include
a pair of wireless information tags for travel lo-
cation identification, which are arranged at an
interval in a lateral direction with respect to a
traveling direction of the automated vehicle;
the relative position detecting portion detects the
relative position with respect to each of the pair
of wireless information tags for travel location
identification; and

the travel control portion controls the traveling
ofthe automated vehicle to cause the automated
vehicle to travel between the pair of wireless in-
formation tags for travel location identification,
based on the relative position detected by the
relative position detecting portion with respect
to each of the pair of wireless information tags
for travel location identification.

3. The automatic travel system according to claim 2,
wherein the travel control portion controls the
traveling of the automated vehicle in accordance with
a relationship between a distance to one wireless
information tag for travel location identification and
a distance to another wireless information tag for
travellocation identification out of the pair of wireless
information tags for travel location identification, to
cause the automated vehicle to travel between the
pair of wireless information tags for travel location
identification.

4. The automatic travel system according to any one
of claims 1 to 3, wherein:
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the plurality of wireless information tags include
a wireless information tag for obstacle, in which
a relative position of an obstacle with respect to
the wireless information tag is stored as obstacle
information; and

the travel control portion controls the traveling
ofthe automated vehicle to cause the automated
vehicle to avoid the obstacle, based on the ob-
stacle information which is acquired by commu-
nication between the wireless information tag for
obstacle and the vehicle-side communication
portion.

5. The automatic travel system according to any one
of claims 1 to 4, wherein:

the plurality of wireless information tags include
awireless information tag for turning storing turn
information for making the automated vehicle
turn and travel; and

the travel control portion controls the traveling
of the automated vehicle based on the turn in-
formation which is acquired by communication
between the wireless information tag for turning
and the communication portion, to cause the au-
tomated vehicle to perform turning traveling.

6. The automatic travel system according to any one
of claims 1 to 5, wherein the plurality of wireless in-
formation tags include a wireless information tag for
position feature storing position feature information
regarding an arrangement position of the wireless
information tag itself.
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