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(57) ABSTRACT

A work support method that supports work that uses a work
vehicle includes: switching a run mode to an automatic run
mode in which the work vehicle is caused to automatically
run in a farm field; switching, when a given condition is met
in the automatic run mode, the run mode to a manual run
mode in which the work vehicle is caused to manually run;
and performing a switch notification to notify that the run
mode is switched from the automatic run mode to the
manual run mode. A mode of the switch notification differs
depending on the work vehicle’s state at the time of the
switching to the manual run mode.
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FIG. 5
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WORK SUPPORT METHOD, WORK
SUPPORT SYSTEM, AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a work support
method, a work support system, and a program.

BACKGROUND ART

[0002] Conventionally, a work vehicle that automatically
runs in a farm field is known (see, for example, Patent
Document 1). Because there is a state in which the run
operated by an operator is required, the work vehicle is so
provided as to be switchable between an automatic run mode
and a manual run mode. Patent Document 1 discloses a
technology for notifying a driver of the work vehicle or a
person in the vicinity of the work vehicle as to whether a run
mode of the work vehicle is the automatic run mode or the
manual run mode. Further, Patent Document 2 discloses an
autonomous run work vehicle that, when changing a pro-
ceeding direction or changing a work state, gives a warning
notification of the next action by a sound/voice notification
measure at a set distance before the starting point of the
change.

PRIOR ART DOCUMENT

Patent Document

[0003] Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2016-168883

[0004] Patent Document 2: Japanese Patent No. 6450948
SUMMARY OF INVENTION
Technical Problem
[0005] By the way, the state of the work vehicle is not

necessarily the same in the case of switching from the
automatic run mode to the manual run mode. For example,
in the case of switching from the automatic run mode to the
manual run mode, the run may be continued or stopped. As
the case may be, a difference is caused to the operator’s
subsequent operational response between when the run is
continued and when the run is stopped. Due to this, it is
deemed that there is room for further improvement in the
guidance after the run mode switching. Further, when shift-
ing from the automatic run mode to the manual run mode,
various conditions need to be met for a safety reason and the
like. To any person who is not familiar with the operation,
this may cause confusion as to which operation to perform,
for example. There may also be a state in which the state of
the work vehicle’s operation system does not match the
actual vehicle behavior when the automatic run is automati-
cally stopped for some reason, confusing the operator as to
what operation to perform next. Further, in the work vehicle
that can be so provided as to be able to automatically run, the
content to be guided to the user or the place where the
subject person of the guidance is placed may change
depending on whether the vehicle is automatically or manu-
ally running, for example. Further, each user has a different
preference for sound volume, sound quality, or sound type.
This may cause the user to feel stressed about the sound/
voice guidance when the preset sound setting is contrary to
the user preference.
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[0006] In view of the above, it is an object of the present
invention to provide a technology that can perform proper
guidance after the run mode switching in a work vehicle, a
technology that can perform proper guidance which is in
response to the run mode switching in the work vehicle, and
a technology that can perform proper guidance in the work
vehicle that is so provided as to be able to automatically run.

Solution to Problem

[0007] An exemplary work support method of the exem-
plary present invention is a work support method that
supports work that uses a work vehicle, wherein the method
performs: switching a run mode to an automatic run mode in
which the work vehicle is caused to automatically run in a
farm field; switching, when a given condition is met in the
automatic run mode, the run mode to a manual run mode in
which the work vehicle is caused to manually run; and
performing a switch notification to notify that the run mode
is switched from the automatic run mode to the manual run
mode. A mode of the switch notification differs depending
on the work vehicle’s state at the time of the switching to the
manual run mode. Further, a work support method of the
exemplary invention is a work support method that supports
work that uses a work vehicle, wherein the method per-
forms: switching a run mode from a manual run mode in
which the work vehicle is caused to manually run in a farm
field to an automatic run mode in which the work vehicle is
caused to automatically run; and notifying, when a stop
condition for stopping the automatic run mode is met, a
given operation required for the switching to the manual run
mode. Further, an exemplary work support method of the
exemplary present invention is a work support method that
supports work that uses a work vehicle so provided as to be
able to automatically run in a farm field, wherein the method
performs: performing a notification about the work vehicle;
and setting a mode of the notification according to a setting
by a user or according to a state of the work vehicle.

[0008] A work support system of the exemplary present
invention is a work support system that supports work that
uses a work vehicle, wherein the system includes: a control
unit that switches, when a given condition is met in an
automatic run mode in which the work vehicle is caused to
automatically run in a farm field, a run mode to a manual run
mode in which the work vehicle is caused to manually run;
and a notification unit that performs a switch notification to
notify that the run mode is switched from the automatic run
mode to the manual run mode. A mode of the switch
notification differs depending on the work vehicle’s state at
the time of the switching to the manual run mode. Further,
a work support system of the exemplary invention is a work
support system that supports work that uses a work vehicle,
wherein the system includes: a control unit that switches a
run mode from a manual run mode in which the work
vehicle is caused to manually run in a farm field to an
automatic run mode in which the work vehicle is caused to
automatically run; and a notification unit that notifies, when
a stop condition for stopping the automatic run mode is met,
of'a given operation required for the switching to the manual
run mode. Further, an exemplary work support system of the
exemplary present invention is a work support system that
supports work that uses a work vehicle so provided as to be
able to automatically run in a farm field, wherein the system
includes: a notification unit that performs a notification
about the work vehicle; and a control unit that sets a mode
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of the notification according to a setting by a user or
according to a state of the work vehicle.

[0009] A program of the exemplary present invention is a
program that causes a computer to perform a work support
method that supports work that uses a work vehicle, wherein
the program causes the computer to function as a measure to
perform operations including: switching a run mode to an
automatic run mode in which the work vehicle is caused to
automatically run in a farm field; switching, when a given
condition is met in the automatic run mode, the run mode to
a manual run mode in which the work vehicle is caused to
manually run; and performing a process of a switch notifi-
cation to notify that the run mode is switched from the
automatic run mode to the manual run mode. A mode of the
switch notification differs depending on the work vehicle’s
state at the time of the switching to the manual run mode.
Further, a program of the exemplary present invention is a
program that causes a computer to perform a work support
method that supports work that uses a work vehicle, wherein
the program causes the computer to function as a measure to
perform operations including: switching a run mode from a
manual run mode in which the work vehicle is caused to
manually run in a farm field to an automatic run mode in
which the work vehicle is caused to automatically run; and
notifying, when a stop condition for stopping the automatic
run mode is met, a given operation required for the switch-
ing to the manual run mode. Further, a program of the
exemplary present invention is a program that causes a
computer to perform a work support method that supports
work that uses a work vehicle so provided as to be able to
automatically run in a farm field, wherein the program
causes the computer to function as a measure to perform
operations including: performing a notification about the
work vehicle; and setting a mode of the notification accord-
ing to a setting by a user or according to a state of the work
vehicle.

Advantageous Effects of Invention

[0010] The exemplary present invention makes it possible
to perform proper guidance after the run mode switching in
a work vehicle, to perform proper guidance which is in
response to the run mode switching in the work vehicle, and
to perform proper guidance in the work vehicle that is so
provided as to be able to automatically run.

BRIEF DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a block diagram showing a schematic
configuration of a work support system.

[0012] FIG.2A is aside view of a schematic configuration
of a combine harvester.

[0013] FIG. 2B is a plan view of the schematic configu-
ration of the combine harvester.

[0014] FIG. 3 is a side view of a schematic configuration
of a tractor.
[0015] FIG. 4 is a side view of a schematic configuration

of a rice planter.

[0016] FIG. 5 is a block diagram showing a configuration
of a work vehicle.

[0017] FIG. 6 is a lock diagram showing a configuration of
a mobile communication terminal.

[0018] FIG. 7 is flowchart showing an example of a
process of switching from a manual run mode to an auto-
matic run mode.
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[0019] FIG. 8 is a flowchart showing an example of the
process of switching from the automatic run mode to the
manual run mode.

[0020] FIG. 9 is a schematic diagram showing a state of a
main speed change lever.

[0021] FIG. 10 is a schematic diagram for explaining
about the threshed grain discharge work in the combine
harvester.

[0022] FIG. 11 is a lock diagram showing an example of
the configuration of an operation unit provided in the work
vehicle.

[0023] FIG. 12 is a flowchart exemplifying a work support
process after the switching to the automatic run mode.
[0024] FIG. 13 is a schematic diagram showing an
example of starting the automatic run rearward.

[0025] FIG. 14 is a schematic diagram showing an
example of starting the automatic run rearward.

[0026] FIG. 15 is a flowchart exemplifying the work
support process after the switching to the manual run mode.
[0027] FIG. 16 is a schematic diagram for explaining an
example of how the work vehicle continues to run when the
switching is made from the automatic run mode to the
manual run mode.

[0028] FIG. 17 is a schematic diagram for explaining an
advantage of using sound/voice notification when the work
vehicle continues to run.

[0029] FIG. 18 is a schematic diagram to explain a state of
a main speed change lever.

[0030] FIG. 19 shows an example of a setting screen for
setting whether or not the sound/voice notification is pres-
ent.

[0031] FIG. 20 shows an example of a setting screen for
individually setting whether or not the sound/voice notifi-
cation is present.

[0032] FIG. 21 shows an example of a setting screen for
setting the sound/voice notification volume.

[0033] FIG. 22 shows an example of a setting screen for
individually setting the sound/voice notification volume.
[0034] FIG. 23 shows an example of a setting screen for
setting details of the sound/voice notification.

[0035] FIG. 24 shows an example of a setting screen for
setting sound source data to be used for the sound/voice
notification.

[0036] FIG. 25 is a flowchart showing a setting process of
a notification mode which accords to the state of the work
vehicle.

[0037] FIG. 26A is a table exemplifying the sound/voice
notification commonly applied when the work vehicle pro-
vided in the work support system is any of the combine
harvester, the tractor, and the rice planter.

[0038] FIG. 26B is a table exemplifying the sound/voice
notification commonly applied when the work vehicle pro-
vided in the work support system is any of the combine
harvester, the tractor, and the rice planter.

[0039] FIG. 27 is a table exemplifying an example of the
sound/voice notification applied when the work vehicle
provided in the work support system is the combine har-
vester.

[0040] FIG. 28 is a table exemplifying an example of the
sound/voice notification applied when the work vehicle
provided in the work support system is the tractor.

[0041] FIG. 29 is a table exemplifying an example of the
sound/voice notification applied when the work vehicle
provided in the work support system is the rice planter.
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DESCRIPTION OF EMBODIMENTS

[0042] Embodiments of the present invention are to be
described with reference to the drawings. Further, in the
present specification, directions are defined as below. First,
a proceeding direction in which a work vehicle proceeds
while working is defined as “front” and a direction opposite
to the front is defined as “rear”. Further, the right side of the
proceeding direction of the work vehicle is defined as right,
and the left side is defined as left. Then, a direction perpen-
dicular to the front/rear direction and right/left direction of
the work vehicle is defined as an up/down direction. In this
case, the gravity direction is defined as down, and the
direction opposite to the down direction is defined as up.
Note that the directions described above are merely desig-
nations used for description, and are not intended to limit the
actual positional relation and directions.

<1. Outline of Work Support System>

[0043] FIG. 1 is a block diagram showing a configuration
of' a work support system 100 according to an embodiment
of the present invention. As shown in FIG. 1, the work
support system 100 is provided with a work vehicle 1, a
mobile communication terminal 2, and a remote operation
device 3. The work support system 100 is a system that
provides support for work using the work vehicle 1. In
detail, the work support system 100 is a system that provides
support for work using the work vehicle 1 that is so provided
as to automatically run within a farm field. The work support
system 100 is, in more detail, a farm field work support
system that provides support for farm field work performed
using the work vehicle 1 running in the farm field.

[0044] Further, the work support system 100 performs a
work support method to support the work using the work
vehicle 1. The work support system 100 performs the work
support method to support the work using the work vehicle
1 that is so provided as to automatically run in the farm field.

[1-1. Work Vehicle]

[0045] The work vehicle 1 includes a wide range of the
work vehicles that run in the farm field. The work vehicle 1
is, for example, a combine harvester, a tractor, a rice planter,
various harvesting machines, or a sprayer that sprays chemi-
cals. The followings are schematic descriptions of configu-
ration examples of a combine harvester 1C, tractor 1T, and
rice planter 1R to which the present invention is applied.
[0046] FIG.2A is aside view of a schematic configuration
of the combine harvester 1C. In FIG. 2A, a sign F shows the
farm field. FIG. 2B is a plan view of the schematic con-
figuration of the combine harvester 1C according to the
embodiment of the present invention. As shown in FIGS. 2A
and 2B, the combine harvester 1C includes a machine base
1C1, an engine 1C2, a threshing device 1C3, a grain tank
1C4, a drive unit 105, a discharge auger 106, 2 mowing unit
1C7, and a pair of run units 1C8.

[0047] The machine base 1C1 is a frame that supports
each unit. The engine 1C2 supplies power to various parts of
the combine harvester 1C. The mowing unit 1C7, an
example of the work machine, is placed at the front end of
the machine base 1C1. The mowing unit 1C7 mows a grain
culm growing in the farm field F. An up/down cylinder (not
shown) to up and down the mowing unit 1C7 is connected
to the mowing unit 1C7. That is, the mowing unit 1C7 is so
provided as to be up and down.
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[0048] The threshing device 1C3 threshes the grain culm
mowed by a mowing unit 1C7. The grain tank 1C4 tanks the
threshed grain. The discharge auger 106 conveys the
threshed grain in the grain tank 1C4 so as to discharge the
threshed grain to an outside of the combine harvester 1C.
The drive unit 105 is a part where a driver boards. The drive
unit 105 includes a drive seat 1C5a for the driver to sit on,
a steering wheel (handle) 1C55 for steering the combine
harvester 1C, and various operation units (not shown) for
steering the combine harvester 1C. The pairwise run units
1C8 are placed spaced apart in the right/left direction. Each
of the pairwise run units 1C8 is so provided as to be able to
receive drive power from the engine 1C2. Driven by the run
unit 1C8, the combine harvester 1C runs in the farm field F.
[0049] FIG. 3 is a side view of a schematic configuration
of'the tractor 1T according to the embodiment of the present
invention. In FIG. 3 as well, the sign F shows the farm field.
The tractor 1T is provided with a run machine body 1T1 that
runs in the farm field F, and a cultivating machine 1T2 as a
work machine mounted on the rear part of the run machine
body 1T1. Other than the cultivating machine 112, various
work machines such as, a plow, a fertilizing machine, a grass
cutter, and a seeding machine can be selected.

[0050] The run machine body 1T1 has a machine body
unit 1T3, and pairwise run units 1T4 that support the
machine body unit 1T3 and are placed spaced apart from
each other in the right/left direction. Each of the run units
1T4 includes a front wheel 1T4q and a rear wheel 1T4b. At
least one of the front wheel 1T4a and the rear wheel 1T45
is so provided as to be able to receive the drive power from
an engine 1T5 placed in front of the machine body unit 1T3.
Driven by the run unit 1T4, the run machine body 1T1 runs
in the farm field F. The machine body unit 1T3 is provided
with a drive unit 1T6 where the driver boards. The drive unit
1T6 includes a drive seat 1T6a for the driver to sit on, a
steering wheel 1T65 for steering the run machine body 1T1,
and an operation unit (not shown) for the driver to perform
various operations.

[0051] The cultivating machine 1T2 is connected via an
up/down link mechanism 1717 to the rear part of the machine
body unit 1T3. In the rear of the machine body unit 1T3,
there are placed a PTO shaft (power take-off shaft) 1T8 for
outputting the drive force of the engine 1T5 to the cultivat-
ing machine 1712, and a pair of up/down cylinders (not
shown) for up/down driving the cultivating machine 17T2.
The drive force of the engine 1T5 is transmitted via a
transmission 1T9 to the PTO shaft 1T8.

[0052] FIG. 4 is a side view of the schematic configuration
of the rice planter 1R according to the embodiment of the
present invention. The rice planter 1R, while running in the
farm field F, performs planting work to plant seedlings on
the ground of the farm field F. The rice planter 1R is
provided with a run machine body 1R1, and a planting unit
1R2 as a work machine positioned behind the run machine
body 1R1.

[0053] The run machine body 1R1 has a machine body
unit 1R3, and pairwise run units 1R4 that support the
machine body unit 1R3 and are spaced apart from each other
in the right/left direction. Each of the run units 1R4 includes
a front wheel 1R4a and a rear wheel 1R4b. At least one of
the front wheel 1R4a and the rear wheel 1R4b is so provided
as to be able to receive the drive power from the engine 1R5
placed in front of the machine body unit 1R3. Driven by the
run unit 1R4, the run machine body 1R1 runs in the farm
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field F. The machine body unit 1R3 is provided with a drive
unit 1R6 for the driver to board. The drive unit 1R6 includes
a drive seat 1R6a for the driver to sit on, a steering wheel
1R6b for steering the run machine body 1R1, and an
operation unit (not shown) for the driver to perform various
operations.

[0054] The planting unit 1R2 is connected via an up/down
link mechanism 1R7 to the rear part of the machine body
unit 1R3. In the rear of the machine body unit 1R3, there are
placed a PTO shaft 1R8 for outputting the drive power of the
engine 1R5 to the planting unit 1R2, and an up/down
cylinder 1R9 for up/down driving the planting unit 1R2. The
drive force of the engine 1RS5 is transmitted via a transmis-
sion (not shown) to the PTO shaft 1R8. FIG. 5 is a block
diagram showing a configuration of the work vehicle 1
according to the embodiment of the present invention.
Further, the configuration shown in FIG. 5 is applicable to
the combine harvester 1C shown in FIGS. 2A and 2B, the
tractor 1T shown in FIG. 3, and the rice planter 1R shown
in FIG. 4.

[0055] As shown in FIG. 5, the work vehicle 1 includes a
control unit 10. The control unit 10 is a computer configured
by including, for example, an arithmetic unit, an input/
output unit, and a storage unit 101. The arithmetic unit is, for
example, a processor or a microprocessor. The storage unit
101 is a main storage unit such as a ROM (Read Only
Memory) and a RAM (Random Access Memory). The
storage unit 101 may further include a subsidiary storage
unit such as an HDD (Hard Disk Drive) or an SSD (Solid
State Drive). The storage unit 101 stores various programs
and data. The arithmetic unit reads out the various programs
from the storage unit 101, and performs the programs.
[0056] In cooperation with the above hardware and soft-
ware, the control unit 10 can act as a run mode control unit
102, a run control unit 103, a work machine control unit 104,
and a notification control unit 105. The control unit 10 may
be a single hardware component, or may include a plurality
of hardware components communicable with each other.
[0057] Further, each of the function units 102 to 105
provided in the control unit may be realized by having the
arithmetic unit perform the program, i.e., by the software, as
described above, but may also be realized by another
method. Each of the function units 102 to 105 may be
realized using, for example, an ASIC (Application Specific
Integrated Circuit) or an FPGA (Farm field Programmable
Gate Array). That is, each of the function units 102 to 105
may be realized by hardware using a dedicated IC or the like.
Further, each of the function units 102 to 105 may be
realized using a combination of software and hardware.
Further, each of the function units 102 to 105 is a conceptual
component element. The function performed by one com-
ponent element may be distributed into multiple component
elements. Further, the functions possessed by the multiple
component elements may be integrated into a single com-
ponent element.

[0058] A positioning communication unit 11, a communi-
cation process unit 12, a sensor 13, an operation unit 14, a
display unit 15, and a sound output unit 16 are connected to
the control unit 10. That is, the work vehicle 1 is provided
with the positioning communication unit 11, the communi-
cation process unit 12, the sensor 13, the operation unit 14,
the display unit 15, and the sound output unit 16.

[0059] The positioning communication unit 11 includes a
positioning antenna (not shown), and, using a positioning
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signal received from a positioning satellite by the position-
ing antenna, obtains a position of the work vehicle 1 as
latitude and longitude information, for example. To the
control unit 10, the positioning communication unit 11
outputs the position information of the work vehicle 1. The
positioning communication unit 11, on the condition of
receiving, in a proper method, the positioning signal from a
reference station (not shown), for example, may perform the
positioning by using a known RTK-GNSS (Real Time
Kinematic GNSS) method. Further, the positioning commu-
nication unit 11 may perform the positioning by using a
DGNSS (differential GNSS) method, for example.

[0060] The communication process unit 12 sends and
receives data to and from the mobile communication termi-
nal 2 via a communication antenna 12a. Further, the com-
munication antenna 12¢ is an antenna for performing a
wireless communication with the mobile communication
terminal 2. For the wireless communication, a wireless LAN
(Local Area Network) such as Wi-Fi (registered trademark)
and a short-range wireless communication such as Bluetooth
(registered trademark) may be used. Further, the work
vehicle 1 may be provided with a mobile communication
antenna for the communication using a mobile telephone
line and the Internet. In the above configuration, part of the
information stored in the storage unit 101 possessed by the
control unit 10 can be stored in an outer server. Further, the
above functions of the control unit 10 may be realized in
cooperation between the control unit 10 and the server.
[0061] The sensor 13 senses information on the work
vehicle 1, and outputs the sensed information to the control
unit 10. In the present embodiment, the sensor 13 includes
multiple types of sensors. Each of the multiple types of
sensors is connected to the control unit 10 in a manner to
input a signal to the control unit 10. The multiple types of
sensors may include, for example, an inertial measurement
device, an obstacle sensor, an up/down position sensor, a
lever position sensor, and an on/off sensor.

[0062] Further, the inertial measurement device includes a
3-axis angular rate sensor and a 3-direction acceleration
sensor, and may be capable of measuring the attitude of the
work vehicle 1. The obstacle sensor is a sensor that senses
an obstacle around the work vehicle 1, and may be, for
example, an ultrasonic sensor, a camera, a radar, or LiDAR
(Light Detection And Ranging). The up/down position sen-
sor may be a sensor that senses the up/down position of the
work machine so provided as to be up and down. For
example, the up/down position sensor may be a sensor that
senses the up/down position of the mowing unit 1C7 (see
FIG. 2A, etc.), the cultivating machine 1T2 (see FIG. 3), or
the planting unit 1R2 (see FIG. 4) which are described
above. The lever position sensor may be a sensor that senses
the position of the operation lever provided in the work
vehicle 1. The operation lever may be, for example, a speed
change lever. When the work vehicle 1 is provided with
multiple operation levers, the lever position sensor may be
provided for each of the operation levers. The on/off sensor
may be a sensor that senses whether the switch provided in
the work vehicle 1 is in the on state or off state. When the
work vehicle 1 is provided with multiple switches, the on/off
sensor may be provided for each of the switches.

[0063] The operation unit 14 includes a wide range of
parts that are operated by the driver boarding the drive unit
of the work vehicle 1. The operation unit 14 allows the
driver to give an instruction to the control unit 10. The
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operation unit 14 may be, for example, a button, a lever, a
dial, a touch screen or the like.

[0064] The display unit 15 properly displays information
according to the instruction from the control unit 10. The
display unit 15 may be, for example, a liquid crystal or an
organic EL (electroluminescence) display. The display unit
15 may be configured with a touch screen, in which case the
display unit 15 may also serve as the operation unit 14
described above.

[0065] The sound output unit 16 properly outputs a sound
in response to the instruction from the control unit 10. The
sounds may include a voice and a buzzer sound. The sound
output unit 16 may be configured to include, in detail, at
least one of a speaker and buzzer for sound/voice output.
[0066] In the embodiment of the present invention, the
display unit 15 and the sound output unit 16 are included in
a notification unit 17 which performs the notification by the
instruction from the control unit 10. Further, the notification
unit 17 may include only any one of the display unit 15 and
the sound output unit 16. Further, the notification unit 17
may include a unit other than the display unit 15 and the
sound output unit 16. The notification unit 17 may include,
for example, a light-emitting measure or a vibration-gener-
ating measure.

[0067] The run mode control unit 102 controls the switch-
ing between the manual run mode and the automatic run
mode. The details of the control of the above switching are
to be described below. The manual run mode is a mode in
which the driver (operator) boards the drive unit of the work
vehicle 1 and the driver drives the work vehicle 1. The
automatic run mode is a mode that causes the work vehicle
1 to perform the automatic run in the farm field F. Here, the
automatic run means that a device for the run is controlled
by the control unit 10 provided in the work vehicle 1, and
thereby, at least the steering is autonomously performed so
that the work vehicle 1 follows a given route. The automatic
run may be so configured that in addition to the steering, at
least one of a vehicle speed control and the work by the work
machine, for example, is autonomously performed.

[0068] The automatic run mode may include, for example,
at least any one of an automatic straight ahead mode, a
manned automatic run mode, and an unmanned automatic
run mode. In the automatic straight ahead mode, only the
steering operation (operation of steering wheel, and opera-
tion of handle) is automatically controlled. In the automatic
straight ahead mode, the vehicle speed control, the up/down
control of the work machine, and the on/off control of the
action of the work machine, for example, are manually
performed. In the manned automatic run mode, the work by
straight ahead run, and the turn run are automatically per-
formed in a state in which the driver boards the drive unit of
the work vehicle 1. In the manned automatic run mode, it is
possible to make a switching between the automatic and the
manual, for the vehicle speed control and the up/down
control of the work machine, for example. In the unmanned
automatic run mode (robot mode), all operations are auto-
matically performed with the driver not boarding the drive
unit of the work vehicle 1.

[0069] The run control unit 103, when the run mode is the
automatic run mode, automatically controls at least part of
a run system of the work vehicle 1. The run control unit 103,
when the automatic run mode is the automatic straight ahead
mode, for example, automatically controls the steering
operation so that the work vehicle 1 runs along the preset
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route. The run control unit 103, when the automatic run
mode is the manned automatic run mode or the unmanned
automatic run mode, for example, automatically controls the
steering operation and the vehicle speed adjustment.
[0070] The work machine control unit 104 controls the
work system of the work vehicle 1 according to the run
mode. When the run mode is the manual run mode or the
automatic straight ahead mode, the work machine control
unit 104 performs the up/down control of the work machine
in response to the driver’s operation of the operation lever
provided at the drive unit of the work vehicle 1, for example.
The work machine control unit 104, when the run mode is
the manned automatic run mode or the unmanned automatic
run mode, automatically performs the up/down control of
the work machine, for example.

[0071] The notification control unit 105, when a given
condition is met, controls the display unit 15 and the sound
output unit 16 which are included in the notification unit 17,
for example, thereby to cause a notification, which uses a
screen display and the sound/voice, to be performed. The
given condition is met, for example, when it is necessary to
alert the operator as the driver boarding the work vehicle 1
or the operator who is around the work vehicle 1 and
operates the work vehicle 1.

[1-2. Mobile Communication Terminal]

[0072] FIG. 6 is a block diagram showing a configuration
of the mobile communication terminal 2 according to the
embodiment of the present invention. The mobile commu-
nication terminal 2 is a tablet device, a smartphone, a laptop
computer or the like. As shown in FIG. 6, the mobile
communication terminal 2 includes a communication pro-
cess unit 21, an operation unit 22, a display unit 23, a sound
output unit 24 and a control unit 20. The communication
process unit 21, the operation unit 22, the display unit 23,
and the sound output unit 24 are connected to the control
unit 20.

[0073] The communication process unit 21 sends and
receives data to and from the work vehicle 1 via a commu-
nication antenna 21a. To the control unit 20, the communi-
cation process unit 21 outputs the data received from the
work vehicle 1. Further, the communication antenna 21a is
an antenna for performing a wireless communication with
the work vehicle 1. Further, the mobile communication
terminal 2 may be provided with a mobile communication
antenna for performing the communication using the mobile
telephone line and the Internet. The mobile communication
terminal 2 may be so configured as to be able to perform the
communication by using the mobile communication antenna
provided in the work vehicle 1, even when not provided with
the own mobile communication antenna, that uses the
mobile phone line and the Internet. Conversely, the work
vehicle 1 may be so configured as to be able to perform the
communication, by using the mobile communication
antenna provided in the mobile communication terminal 2,
even when not provided with the own mobile communica-
tion antenna, that uses the mobile phone line and the
Internet.

[0074] The operation unit 22 accepts the operator’s
instruction, and inputs the instruction to the control unit 20.
The operation unit 22 includes at least one of a software key,
such as a touch screen, and a hardware key. The touch screen
is so configured as to be provided at the display unit 23, and
as to be able to detect the operation by the operator’s finger
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or the like. The hardware key may be so configured as to be
placed on a side face of an enclosure of the mobile com-
munication terminal 2 or around the display unit 23 or the
like, and as to be able to detect a pressing by the user’s finger
or the like.

[0075] The display unit 23 properly displays information
according to the instruction from the control unit 20. The
display unit 23 is a liquid crystal display or an organic EL.
display, for example. The display unit 23 may be configured
with a touch screen, in which case the display unit 23 may
also serve as the operation unit 22 described above.
[0076] The sound output unit 24 properly outputs a sound
in response to the instruction from the control unit 20. The
sounds may include a voice and a buzzer sound. The sound
output unit 24 may be so configured as to include, in detail,
at least one of a speaker and a buzzer for sound/voice output.
[0077] In the embodiment of the present invention, the
display unit 23 and the sound output unit 24 are included in
the notification unit 25 which performs the notification by
the instruction from the control unit 20. Further, the notifi-
cation unit 25 may include only one of the display unit 23
and the sound output unit 24. Further, the notification unit 25
may include a unit other than the display unit 23 and the
sound output unit 24. The notification unit 25 may include,
for example, a light-emitting measure or a vibration-gener-
ating measure. Further, in the embodiment of the present
invention, the work vehicle 1 and the mobile communication
terminal 2 are respectively provided with the notification
units 17 and 25, but it is also possible to provide the
notification unit in only any one of the work vehicle 1 and
the mobile communication terminal 2.

[0078] The control unit 20 is a computer configured by
including, for example, an arithmetic unit, an input/output
unit, and a storage unit 201. The arithmetic unit is a
processor, a microprocessor or the like. The storage unit 201
is a main storage unit such as a ROM and a RAM. The
storage unit 201 may further include a subsidiary storage
unit such as an HDD or an SSD. The storage unit 201 stores
various programs and data. The arithmetic unit reads out the
various programs from the storage unit 201, and performs
the programs. The control unit 20, in cooperation with
hardware and software, for example, functions as an auto-
matic run process unit that performs a process related to the
automatic run. The processes related to the automatic run
include a process related to the start and end of the automatic
run, a process of creating a route required for the automatic
run, and a process of setting a condition related to the
automatic run, etc.; further, the control unit 20 may also
perform various processes related to the notification to be
described in detail below.

[0079] Further, the function realized by the control unit 20
may be realized by software or by another method. The
function realized by the control unit 20 may be realized by
hardware using, for example, an ASIC or an FPGA. Further,
the function realized by the control unit 20 may be realized
using a combination of software and hardware.

[0080] Further, in the embodiment of the present inven-
tion, the mobile communication terminal 2 is so provided as
to be able to perform various processes related to the
automatic run and various processes related to the notifica-
tion, but at least part of the above various processes may be
performed by the control unit 10 of the work vehicle 1.
Conversely, at least part of the various processes performed
by the control unit 10 of the work vehicle 1 may be
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performed by the control unit 20 of the mobile communi-
cation terminal 2. Further, at least part of the above functions
possessed by the control unit 10 of the work vehicle 1 and
at least part of the above functions possessed by the control
unit 20 of the mobile communication terminal 2 may be
realized by a combination of the control unit 10 of the work
vehicle 1 and the control unit 20 of the mobile communi-
cation terminal 2. Further, at least part of the functions
possessed by the control unit 20 of the mobile communica-
tion terminal 2 may be performed by the control unit 20 in
cooperation with a server communicable via a network such
as the Internet. Further, part of the information stored in the
storage unit 201 which is possessed by the control unit 20
may be stored in an outer server.

[1-3. Remote Operation Device]

[0081] The remote operation device 3 (see FI1G. 1) is used,
for example, when a person other than the operator using the
mobile communication terminal 2 performs the work in the
farm field F. The remote operation device 3 is a simplified
device that can perform fewer types of operations compared
with the mobile communication terminal 2. The remote
operation device 3 is so provided as to be able to commu-
nicate with the work vehicle 1 by a wireless method. The
remote operation device 3 may be so configured as to be
provided with such a switch that allows the person at a
distance from the work vehicle 1 to start, stop, or restart the
automatic run work on the work vehicle 1. It is preferable
that the remote operation device 3 should be provided with
a function for emergency stop of the work vehicle 1 that
performs the work by the automatic run. The remote opera-
tion device 3 may be an emergency stop remote controller.
[0082] Further, in the example shown in FIG. 1, the
number of remote operation devices 3 is one, may be
multiple. Further, the remote operation device 3 is not an
essential component of the work support system 100, and
may not be provided, as the case may be. Further, the remote
operation device 3 may be provided with a notification unit
that provides at least one of the display notification and the
sound/voice notification.

<2. Details of Work Support>

[0083] Then, details of the work support (work support
method) performed by the work support system 100 con-
figured as above are to be described.

[2-1. Work Support for Switching of Run Mode]

[0084] FIG. 7 is a flowchart showing an example of a
process of switching from the manual run mode to the
automatic run mode which process is performed in the work
support system 100 according to the embodiment of the
present invention. Further, the work vehicle 1 is normally in
the manual run mode at the time of starting the engine.
Further, the example shown in FIG. 7 may be, in detail, the
process in the case of switching from the manual run mode
to the unmanned automatic run mode.

[0085] Instep S1, the run mode control unit 102 (see FIG.
5) monitors whether or not a preparation for shifting to the
automatic run mode is complete. The above preparation is
completed by the operator performing a given operation on
the work vehicle 1. That is, step S1 monitors whether or not
a given preparing operation required for shifting to the
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automatic run mode is complete. The given preparing opera-
tion may be a single operation or multiple types of opera-
tions.

[0086] Further, the given preparing operation may include,
for example, turning on a switch for shifting to the automatic
run mode. Further, the given preparing operation may
include, for example, turning on a PTO switch that performs
a switching between the state of transmitting the power to
the PTO shaft (on state) and the state of not transmitting the
power (off state). Further, the given preparing operation may
include an operation to set the speed change lever’s position
as a given position. The given position may be, for example,
a neutral position or a minimum position.

[0087] When it is determined in step S1 that the prepara-
tion for shifting to the automatic run mode is complete (Yes
in step S1), the process proceeds to a next step S2.

[0088] In step S2, the run mode control unit 102 monitors
whether or not an instruction to start the automatic run mode
has been made. In the present embodiment, the start instruc-
tion is realized by the operator operating the mobile com-
munication terminal 2 or the remote operation device 3.
When the start instruction is made (Yes in step S2), the run
mode control unit 102 shifts the run mode to the automatic
run mode. This starts the automatic run.

[0089] Then, as can be seen from the above description,
the example shown in FIG. 7 does not make a switching
from the manual run mode to the automatic run mode even
when the operator merely operates an automatic run mode
start switch in the mobile communication terminal 2 or
remote operation device 3. On the condition that the given
preparing operation is performed in the work vehicle 1, the
switching from the manual run mode to the automatic run
mode is made by operating the automatic run mode start
switch in the mobile communication terminal 2 or remote
operation device 3. The work support method in this
example may include a configuration in which when the
automatic run mode start switch is operated in a state of the
given preparing operation not performed, the notification
that the given preparing operation is not complete is given,
for example. Further, the work support method in this
example may include a configuration in which when the
automatic run mode start switch is operated in a state of the
given preparing operation not performed, the content of the
operation for which the preparing operation is not complete
is notified. The notification may be made, for example, by
using the display and sound/voice of the notification units 17
and 25.

[0090] FIG. 8 is a flowchart showing an example of the
process of switching from the automatic run mode to the
manual run mode which process is performed in the work
support system 100 according to the embodiment of the
present invention.

[0091] Instep S11, the run mode control unit 102 monitors
whether or not the stop condition for stopping the automatic
run mode is met. The stop condition is met, for example,
when the operator gives an automatic run stop instruction
which uses the mobile communication terminal 2 or the
remote operation device 3. Further, the stop condition is met,
for example, when all the work scheduled to be performed
by the automatic run is complete. Further, the stop condition
is met, for example, when the work vehicle 1 reaches the
given position. The given positions are, for example, the
position where a threshed grain of the mowed culm is
discharged, the supply position where a supply stocked
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material such as a seedling is supplied, and so on. Further,
the stop condition is met, for example, when the operator
operates an operation member whose operation is prohibited
during the automatic run. When it is determined that the stop
condition is met (Yes in step S11), the process proceeds to
a next step S12.

[0092] In step S12, the run mode control unit 102 deter-
mines whether or not a preparation required for the switch-
ing to the manual run mode (manual run preparation) is
complete. The manual run preparation is completed when
the operator has performed a given operation required for
the switching to the manual run mode. The given operation
may be a single operation, or may be multiple types of
operations. The given operation is an operation that is
provided, for example, due to a safety issue. Details of the
given operation are to be described below. When it is
determined that the manual run preparation is complete (Yes
in step S12), the switching is made from the automatic run
mode to the manual run mode. Meanwhile, when it is
determined that manual run preparation is not complete (No
in step S12), the process proceeds to step S13.

[0093] In step S13, the notification control unit 105 (see
FIG. 5) performs a notification process that prompts the user
to perform the given operation. The above notification
process provides the notification that uses at least one of the
notification unit 17 of the work vehicle 1 and the notification
unit 25 of the mobile communication terminal 2. It is
preferable that the notification of the given operation should
be performed at least one of a sound/voice and a display. The
notification of the given operation may be performed using
at least any one of the display unit 15 of the work vehicle 1,
the sound output unit 16 of the work vehicle 1, the display
unit 23 of the mobile communication terminal 2, and the
sound output unit 24 of the mobile communication terminal
2. When the process in step S13 is completed, the process
returns to step S12, and the process from step S12 onward
is repeated.

[0094] As can be seen from the above, the work support
method of the present embodiment performs the switching
from the manual run mode in which the work vehicle 1 is
caused to manually run in the farm field to the automatic run
mode in which the work vehicle 1 is caused to automatically
run, and the notifying, when the stop condition for stopping
the automatic run mode is met, the given operation required
for the switching to the manual run mode. In the present
embodiment, a preferable mode is to perform, when the
given operation is not performed by the operator, the noti-
fication that prompts to perform the given operation. How-
ever, the notification of the given operation may be per-
formed regardless of whether or not the given operation is
being performed by the operator.

[0095] Further, the program for causing the computer to
perform the work support method of the present embodi-
ment causes the computer to function as a measure that
switches the run mode from the manual run mode to the
automatic run mode, and that, when the stop condition for
stopping the automatic run mode is met, performs the
notification of the given operation required for the switching
to the manual run mode. Further, in the present embodiment,
the computer is the control unit 10 of the work vehicle 1, but
the computer may be at least one of the control unit 10 of the
work vehicle 1 and the control unit 20 of the mobile
communication terminal 2.
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[0096] Further, the work support system 100 of the present
embodiment is provided with the control unit 10 that per-
forms the switching from the manual run mode to the
automatic run mode, and the notification units 17 and 25
that, when the stop condition for stopping the automatic run
mode is met, performs the notification of the given operation
required for the switching to the manual run mode. Further,
in the present embodiment, the control unit that performs the
switching from the manual run mode to the automatic run
mode is the control unit 10 of the work vehicle 1. However,
the control unit that performs the switching from the manual
run mode to the automatic run mode may be at least one of
the control unit 10 of the work vehicle 1 and the control unit
20 of the mobile communication terminal 2.

[0097] As in the present embodiment, notifying the opera-
tor of the operation required for switching the run mode
(given operation) makes it possible for the operator to
efficiently perform the run mode switching.

[0098] Further, the work support method performed by the
work support system 100 may provide a stop notification to
notify the stop of the automatic run of the work vehicle 1.
The stop notification may be a display (screen display) or
voice, for example, “Automatic run stopped”. In the con-
figuration of performing the stop notification, the notifica-
tion of the given operation required for the switching to the
manual run mode may be performed after the stop notifica-
tion. Creating the above configuration notifies, while caus-
ing the operator to grasp that the automatic run of the work
vehicle 1 has been stopped, the operator of the content of the
operation required for making the manual run mode. That is,
the operator, while grasping the work vehicle 1’s state, can
perform the necessary operation. Further, the stop notifica-
tion may be a buzzer sound. Further, the stop notification
may include the buzzer sound and a voice. When the stop
notification includes the buzzer sound and the voice, it may
be so configured that, for example, a “Boo” is followed by
the voice outputting “Automatic run stopped”. The order of
the buzzer sound and the voice may be reversed.

[0099] The given operation required for the switching to
the manual run mode may include an operation for moving
the speed change operation unit of the work vehicle 1 to the
neutral position or the minimum position. The speed change
operation unit may be the main speed change lever, for
example. The operator, by the notification, can properly
know the necessary operation in the speed change operation
unit, making it possible to efficiently operate the speed
change operation unit.

[0100] For example, the main speed change lever may be
so configured as to make the switching between the three
positions of “forward”, “neutral” and “rearward” thereby to
switch the proceeding direction of the work vehicle 1, and
as to change the speed of the work vehicle 1 by the amount
of the forward and rearward tilting. In the above configu-
ration, the given operation may include moving the main
speed change lever to the neutral position.

[0101] Further, for example, the work vehicle 1 may be so
configured as to include, in addition to the main speed
change lever, a reverser lever that switches between the three
positions of “forward”, “neutral”, and “rearward” thereby to
change the proceeding direction. Then, the main speed
change lever may be so configured as to change the run
speed (vehicle speed) in the direction indicated by the
reverser lever. In the above configuration, the given opera-
tion may include moving the main speed change lever to the
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minimum position of minimizing the vehicle speed. Further,
in this example, the reverser lever is set to the neutral
position at the time of switching from the manual run mode
to the automatic run mode, thus eliminating the need for
operating the reverser lever so as to make the switching from
the automatic run mode to the manual run mode.

[0102] Using, as an example, the case in which the opera-
tion for moving the main speed change lever to the neutral
position is required for the switching to the manual run
mode, an advantage of notifying the operation for moving
the position of the speed change operation unit is to be
described. FIG. 9 shows a schematic diagram showing the
state of a main speed change lever LV, with “F” showing the
forward position, “N” showing the neutral position, and “R”
showing the rearward position. In the example shown in
FIG. 9, the main speed change lever LV is tilted in the
proceeding direction. The main speed change lever LV is
positioned before the position where the maximum (100%)
amount of the forward tilt is reached.

[0103] InFIG.9, the left side of the white arrow shows the
state of the main speed change lever LV during the automatic
run, and the right side of the white arrow shows the state of
the main speed change lever LV in the case of an interruption
(stop) of the automatic run. The position of the main speed
change lever LV is the same on the left and right side of the
white arrow. That is, the position of the main speed change
lever LV does not automatically move in the process from
the automatic run state to the automatic run stop state. As a
result, when the automatic run is stopped, the work vehicle
1’s actual run state, as the case may be, is inconsistent with
the position of the main speed change lever LV. Further, the
automatic run in this example is assumed to be, for example,
the automatic run in the manned automatic run mode
described above.

[0104] So as to make the switching to the manual run
mode, it is necessary to eliminate an inconsistency between
the work vehicle 1’s actual run state and the position of the
main speed change lever LV. That is, the position of the main
speed change lever LV needs to be once set to the “neutral
position”. Making the notification to move the position of
the main speed change lever LV to the “neutral position”
makes it possible that the operator is expected to efficiently
make a proper operation of the main speed change lever LV.
The notification may be any one of the sound/voice and the
display, but it is preferable that the sound/voice notification
should be included. In particular, the sound/voice notifica-
tion of a specific operation content, such as “Please put the
main speed change lever in the neutral position” makes it
possible for the operator to easily grasp the next operation.

[0105] FIG. 10 is a schematic view for explaining about
the threshed grain discharge work in the combine harvester
1C. In the example shown in FIG. 10, the combine harvester
1C, by the automatic run, arrives at a discharge position P
(precisely, near the discharge position P) on the route shown
by a dashed arrow A, and stops the automatic run. Here, as
shown in FIG. 9, it is assumed that the position of the main
speed change lever LV is operated toward the forward
position side for a reason such as increasing the vehicle
speed. In this case, the mode does not return to the manual
run mode unless the main speed change lever LV is moved
to the neutral position after the automatic run stop. However,
because the combine harvester 1C is stopped, the operator is
under an illusion that the main speed change lever LV is in
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the neutral position, and easily forgets to move the main
speed change lever LV to the neutral position.

[0106] By the way, when the combine harvester 1C
reaches the discharge position P by the automatic run, the
position of the discharge auger 106 is adjusted to a proper
position of the discharge position P while the combine
harvester 1C is moved rearward by the manual run, as shown
by a dashed arrow B. In such a case such that the operator
forgets that the main speed change lever LV has been
operated toward the forward position side and is under the
illusion that the main speed change lever LV is in the neutral
position, a state may occur in which the operator operates
the main speed change lever LV slightly toward the rearward
side without particularly looking at the main speed change
lever LV. In the above case, it may happen that the main
speed change lever LV does not return to the neutral position
and the combine harvester 1C does not start proceeding
rearward. When the combine harvester 1C does not start
proceeding rearward despite the operation of the main speed
change lever LV, the operator, not knowing why the combine
harvester 1C does not start proceeding rearward, may be
confused. In this respect, in the present embodiment, the
operator is so notified as to move the main speed change
lever to the neutral position, thus making it possible to
prevent the above confusion of the operator.

[0107] FIG. 11 is a block diagram showing an example of
the configuration of the operation unit 14 provided in the
work vehicle 1. In the example shown in FIG. 11, the
operation unit 14 includes a robot mode switch 141, a PTO
switch 142, and a work machine up/down lever 143. Further,
the operation unit 14 may be so configured as to include only
any one of the robot mode switch 141, the PTO switch 142,
and the work machine up/down lever 143, or only any two
of them. Further, the operation unit 14 may be so configured
as not to include any of the robot mode switch 141, the PTO
switch 142, and the work machine up/down lever 143.
[0108] The robot mode switch 141 is turned on at the time
of switching from the manual run mode to the unmanned
automatic run mode, and turned off at the time of switching
from the unmanned automatic run mode to the manual run
mode. The robot mode switch 141 is an example of a first
on/off switch that is turned on and off at the time of
switching between the manual run mode and the automatic
run mode. The robot mode switch 141 may be a physical
switch such as a button, a lever, or a dial, for example, or a
software switch configured using a touch screen or the like.
[0109] When the operation unit 14 is provided with the
first on/off switch, such as the robot mode switch 141, the
given operation required for the switching to the manual run
mode may include the operation of the first on/off switch
141. In detail, it may be so configured that when the work
vehicle 1, which has been automatically running in the
unmanned automatic run mode, stops running, switching to
the manual run mode cannot be made unless the robot mode
switch 141 is turned off. Then, it is preferable, in the above
configuration, that when the stop condition is met, a notifi-
cation having a content such as “Please turn off the robot
mode switch” is made. The above notification may be at
least any one of the sound/voice and the display, but it is
preferable that the sound/voice notification should be
included. This reduces the possibility of forgetting to turn off
the robot mode switch 141 at the time of switching to the
manual run mode, making it possible for the operator to
efficiently switch the run mode.
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[0110] The PTO switch 142 is turned on at the time of
switching from the manual run mode to the automatic run
mode, and is turned off at the time of switching from the
automatic run mode to the manual run mode. The PTO
switch 142 is an example of a second on/off switch that is
turned on and off at the time of switching between an action
and a non-action of the work machine of the work vehicle 1.
The PTO switch 142 may be a physical switch, such as a
button, a lever, or a dial, or a software switch configured
with a touch screen or the like.

[0111] When the operation unit 14 is provided with the
second on/off switch such as the PTO switch 142, the given
operation required for the switching to the manual run mode
may include an operation of the second on/off switch 142. In
detail, it may be so configured that when the work vehicle
1, which has been automatically running in the automatic
run mode, stops running, switching to the manual run mode
cannot be made unless the PTO switch 142 is turned off.
Then, it is preferable, in the above configuration, that when
the stop condition is met, a notification having a content
such as “Please turn off the PTO switch” is made. The above
notification may be at least any one of the sound/voice and
the display, but it is preferable that the sound/voice notifi-
cation should be included. This reduces the possibility of
forgetting to turn off the PTO switch 142 at the time of
switching to the manual run mode, making it possible for the
operator to efficiently switch the run mode.

[0112] The work machine up/down lever 143 is a lever for
the operator to up or down the work machine. In the present
embodiment, the work machine up/down lever 143 also
serves as an operation unit for switching from the automatic
run mode to the manual run mode. The work machine, for
safety and the like, needs to be moved to a non-action
position at the time of switching from the automatic run
mode to the manual run mode. In the present embodiment,
the non-action position is a position where the work machine
is away from the ground and is upped above the ground by
the work machine up/down lever 143.

[0113] When the operation unit 14 is provided with the
work machine up/down lever 143, the given operation
required for the switching to the manual run mode may
include an operation to put the work machine of the work
vehicle 1 in the non-action state. In detail, it may be so
configured that when the work vehicle 1, which has been
automatically running in the automatic run mode, stops
running, switching to the manual run mode cannot be made
unless the work machine is upped using the work machine
up/down lever 143. Then, it is preferable, in the above
configuration, that when the stop condition is met, a notifi-
cation having a content such as “Please up the work
machine”. The above notification may be at least any one of
the sound/voice and the display, but it is preferable that the
sound/voice notification should be included. This reduces
the possibility of forgetting to up the work machine at the
time of switching to the manual run mode, making it
possible for the operator to efficiently switch the run mode.
[0114] In the example shown in FIG. 11, so as to make a
switching from the automatic run mode to the manual run
mode, the robot mode switch 141 needs to be turned off, the
PTO switch 142 needs to be turned off, and the work
machine needs to be upped using the work machine up/down
lever 143. That is, the given operations required for the
switching to the manual run mode include multiple types of
operations. When the given operations include the multiple
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types of operations, it is preferable that the multiple types of
operations should be notified in order according to the
priority. This prevents the notifications of the operation
contents, which are different from each other, from being
made at the same time, making it possible to prevent the
operator from being confused.

[0115] The priority may be properly determined; for
example, it may be so configured that among multiple types
of operations, the earlier the order (time) in which the
operator performed the action which requires the operation,
the higher the priority. For example, assume that the robot
mode switch 141 is first turned on, followed by the PTO
switch 142 turned on. In this case, the notification of the
operation that turns off the robot mode switch 141, which
was turned on first, may take a priority over the notification
of the operation that turns off the PTO switch 142, which is
turned on later.

[0116] Further, as an example of the case of the manned
automatic run mode, assume a state in which the automatic
run mode is first turned on, and then the main speed change
lever is operated, resulting in an emergency stop of the
automatic run. In the above case, the notification of the
operation to turn off the automatic run mode may take
priority over the notification of the operation for moving the
main speed change lever to the neutral position or the
minimum position. With the above configuration, the opera-
tion is first performed, and the operation that is easily
forgotten to be operated at the time of switching to the
manual run mode is notified in priority. As a result, when
multiple types of operations need to be performed, it is
possible to suppress the occurrence of the forgotten opera-
tion.

[2-2. Work Support after Switching of Run Mode]

[0117] FIG. 12 is a flowchart exemplifying the work
support process after the switching to the automatic run
mode which process is performed in the work support
system 100 according to the embodiment of the present
invention. FIG. 12 explains about the work support process
that is performed after the manual run mode is switched to
the automatic run mode by the process shown in FIG. 7.
Further, FIG. 12 shows a flowchart assuming that the
automatic run mode is the unmanned automatic run mode,
where the work vehicle 1 is stopped at the time of switching
to the automatic run mode.

[0118] In step S21, in response to the automatic run start,
the notification control unit 105 (see FIG. 5) causes the
sound output unit 16 to output a buzzer sound to notify of the
automatic run start (buzzer sound outputting process). The
buzzer sounds three times, for example. The buzzer sound is,
for example, “Boo, boo, boo”. Instead of, or in addition to,
the sound output unit 16 provided in the work vehicle 1;
from the sound output unit 24, which is provided in the
mobile communication terminal 2, via the control unit 20 of
the mobile communication terminal 2, the notification con-
trol unit 105 may cause a buzzer sound to be output. Further,
the buzzer sound that notifies the automatic run start, when
in the manned automatic run mode, may be a sound different
from in the unmanned automatic run mode, e.g., “poo, poo,
poo”. After the buzzer sound outputting process is per-
formed, the process proceeds to a next step S22.

[0119] In step S22, the notification control unit 105 per-
forms a process to cause the sound output unit 16 to notify
a voice informing the automatic run start (sound/voice
notification process). In other words, the work support
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method of the present embodiment performs an automatic
run mode shift notification to notify the shift from the
manual run mode to the automatic run mode. The above
notification may be, for example, a sound/voice notification
such as “Automatic run will start”. Further, the above buzzer
sound may be interpreted as being included in the automatic
run mode shift notification. Once the sound/voice notifica-
tion process is performed, the process proceeds to a next step
S23.

[0120] Further, instead of, or in addition to, the sound
output unit 16 provided in the work vehicle 1; from the
sound output unit 24, which is provided in the mobile
communication terminal 2, via the control unit 20 of the
mobile communication terminal 2, the notification control
unit 105 may cause the sound/voice to be output. Further, it
may be so configured that, instead of or in addition to the
sound/voice notification, a notification using the display
(screen display) is performed. For performing the sound/
voice notification as in the present embodiment, it is pref-
erable to so perform the sound/voice notification as to
prevent the sound/voice from overlapping the buzzer sound
described above. That is, it is preferable that after the “Boo,
boo, boo”, a voice such as “Automatic run will start” should
be reproduced. It is preferable that creating the configuration
of preventing the buzzer sound from overlapping the sound/
voice should be applied also to another case of the buzzer
sound and the voice. The other buzzer sounds include, for
example, a buzzer sound heard when the tank is full. Further,
in the above configuration, the buzzer sound is followed by
the voice output, but the reverse is also allowed. That is, the
order of step S21 and step S22 may be reversed.

[0121] In step S23, the notification control unit 105 deter-
mines whether or not the proceeding direction of the work
vehicle 1 performing the automatic run is rearward. Further,
in this example, the work vehicle 1 starts the automatic run
after the buzzer sound outputting and the voice notification.
The proceeding direction at the automatic run start can be
determined from the preset automatic run route. When the
proceeding direction at the automatic run start is rearward
(Yes in step S23), the process proceeds to a next step S24.
When the proceeding direction at the automatic run start is
not rearward (No in step S23), the process proceeds to step
S25.

[0122] Further, in the case of being in the manned auto-
matic run mode, for example, the automatic run may be
started while the work vehicle 1 is running; in this case, the
buzzer sound may be outputted and the sound/voice notifi-
cation may be performed in the run state, and the automatic
run may be started. In the above configuration, processes
after step S23 need not be performed.

[0123] In step S24, the notification control unit 105 makes
a notification process of the proceeding direction of the work
vehicle 1. That is, when the automatic run is to be started by
the rearward run, it is notified that the work vehicle 1
proceeds rearward. The above notification may be at least
any one of the sound/voice and the display, but it is
preferable that the sound/voice notification should be
included. The above notification may be made by at least any
one of the work vehicle 1 and the mobile communication
terminal 2. The above notification may be “Rearward. Be
careful.”, for example.

[0124] In step S25, the notification control unit 105 deter-
mines not to make a notification of the proceeding direction
of the work vehicle 1. That is, when the automatic run is
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started by the forward run, the proceeding direction of the
work vehicle 1 is not notified. However, the proceeding
direction of the work vehicle 1 may be notified also when the
automatic run is started by the forward run.

[0125] As can be seen from the above, the work support
method of the present embodiment, after the automatic run
mode shift notification, performs the proceeding direction
notification to notify the direction in which the work vehicle
1 proceeds. As the case may be, the person or the like around
the work vehicle 1, at the automatic run start, cannot
recognize whether the work vehicle 1 is to run forward or
rearward. In this respect, when the proceeding direction is
notified as in the present embodiment, the person or the like
around the work vehicle 1, at the automatic run start, can
recognize the proceeding direction of the work vehicle 1,
thereby making it possible to improve safety.

[0126] FIGS. 13 and 14 are schematic diagrams each
showing an example where the automatic run is started by
the rearward run. In the example shown in FIG. 13, the work
vehicle 1 is stopped with the front side of the vehicle body
facing a farm field end FE. The above state occurs when the
work vehicle 1 is the rice planter 1R and stops so as to
supply seedlings, for example. When the seedlings have
been supplied and the automatic run is to be started, the
automatic run is started by the rearward run. In the above
case, the proceeding direction notification for notifying the
direction in which the work vehicle 1 proceeds may be
performed.

[0127] Inthe example shown in FIG. 14, it is assumed that
the work on a certain straight route S1 in the farm field F is
ended and the work vehicle 1 makes a left turn thereafter to
go to a next straight route S2. Here, assume that a distance
between the two straight routes S1 and S2 is narrow, and
simply making a left turn only causes a large deviation from
the next straight route S2, failing to properly enter the
straight route S2. In this case, the work vehicle 1, while
turning left, proceeds to a point P1, and stops once. Then,
after making the stop once, the work vehicle 1 proceeds
rearward to a point P2, then proceeds forward from the point
P2 while turning left thereby to enter the next straight route
S2. In the case of performing the above fishtail turn; at the
time of proceeding rearward after the stop once, the pro-
ceeding direction notification for notifying the direction in
which the work vehicle 1 proceeds may be performed.
[0128] FIG. 15 is a flowchart exemplifying the work
support process after the switching to the manual run mode
which process is performed in the work support system 100
according to the embodiment of the present invention. FIG.
15 describes the work support process performed after the
automatic run mode is switched to the manual run mode by
the process shown in FIG. 8.

[0129] In step S31, the notification control unit 105 deter-
mines whether or not the work vehicle 1, when the automatic
run mode is switched to the manual run mode, continues to
run. Whether or not the work vehicle 1 continues to run
depends on how the above stop condition (see FIG. 8) is met.
Details in this respect are to be described below. When the
work vehicle 1 continues to run (Yes in step S31), the
process proceeds to a next step S32. Meanwhile, when the
work vehicle 1 stops running (No in step S31), the process
proceeds to step S33.

[0130] In step S32, the notification control unit 105 causes
the sound/voice to make a notification that the mode has
been switched to the manual run mode. The above sound/
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voice notification may be, for example, “Returned to manual
run”. Further, the sound/voice notification may be per-
formed using at least any one of the sound output unit 16
provided in the work vehicle 1 and the sound output unit 24
provided in the mobile communication terminal 2. Further,
in addition to the sound/voice notification, the display may
also be used for the notification. In this case, however, care
needs to be taken for the display mode. This respect is to be
described below. Further, the notification by display may be
made using at least any one of the display unit 15 provided
in the work vehicle 1 and the display unit 23 provided in the
mobile communication terminal 2.

[0131] In step S33, the notification control unit 105 causes
the display to notify that the mode has been switched to the
manual run mode. The notification by the above display, as
well as the above sound/voice notification, may be, for
example, “Returned to manual run”. Further, the notification
by display may be made using at least any one of the display
unit 15 provided in the work vehicle 1 and the display unit
23 provided in the mobile communication terminal 2. Fur-
ther, in addition to the display notification, it is preferable
that the sound/voice notification should be made.

[0132] The sound/voice notification may be performed
using at least any one of the sound output unit 16 provided
in the work vehicle 1 and the sound output unit 24 provided
in the mobile communication terminal 2.

[0133] When the automatic run by the automatic run mode
is stopped, the sound/voice notification “Automatic run
stopped” may be made, as described above. In the configu-
ration where both the above configuration and the configu-
ration to notify of the switch to the manual run mode are
employed, completing the manual run preparation described
above (see FIG. 8) in a short time may cause an overlap to
part of the sound/voice notification timings. That is, origi-
nally, the sound/voice notification of “Automatic run
stopped” is followed by “Returned to manual run”, but there
is a possibility that the timings of the sound/voice notifica-
tion overlap, causing the sound/voice notification of “Auto-
matic run stop . . . Returned to manual run. The part shown
by “ ... ” shows that at least part of the sound/voice
notification of “Automatic run stopped” overlaps “Returned
to manual run”.

[0134] In view of the above respect; it is preferable that
when part of the timings of notifications of multiple types of
sounds causes an overlap thereby to cause a necessity to
output, during the outputting of the sound of the first
notification of a former timing, the sound of the second
notification at the next timing, the sound of the first notifi-
cation is ended in the middle and the sound of the second
notification, is output after the ending with a break time
period. Specifically, using the above example, it is preferable
to so configure to end “Automatic run stopped” (first noti-
fication) with “Automatic run stop”, and after the break time
period, output “Returned to manual run” (second notifica-
tion). The break period may be silent or may include a
sound. For example, when the sound is a “beep”, it may be
“Automatic run is stop, beep, Return to manual run”. Cre-
ating the above configuration prevents the sound from being
overlapped, making it easier to grasp the content of the
sound/voice notification.

[0135] As can be seen from the description related to FIG.
15, the work support method of the present embodiment
performs switching to the automatic run mode in which the
work vehicle 1 is caused to automatically run in the farm
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field, switching, when the given condition is met in the
automatic run mode, to the manual run mode in which the
work vehicle 1 is caused to manually run, and performing
the switch notification to notify that the automatic run mode
has been switched to the manual run mode. The mode of the
switch notification differs depending on the work vehicle 1’s
state seen at the time of the switching to the manual run
mode. Further, the specific example of the switch notifica-
tion is the above “Returned to manual run”.

[0136] Further, the program for causing the computer to
perform the work support method of the present embodi-
ment causes the computer to function as a measure for
performing switching to the automatic run mode in which
the work vehicle 1 is caused to automatically run in the farm
field, switching, when the given condition is met in the
automatic run mode, to the manual run mode in which the
work vehicle 1 is caused to manually run, and performing
the process of the switch notification to notify that the
automatic run mode has been switched to the manual run
mode. The mode of the switch notification differs depending
on the work vehicle 1’s state seen at the time of the
switching to the manual run mode. As described above, the
computer may be at least one of the control unit 10 of the
work vehicle 1 and the control unit 20 of the mobile
communication terminal 2.

[0137] Further, the work support system 100 of the present
embodiment is provided with the control unit 10 that, when
the given condition is met during the automatic run mode in
which the work vehicle 1 is caused to automatically run in
the farm field, switches to the manual run mode in which the
work vehicle 1 is caused to manually run, and the notifica-
tion units 17, 25 that notify that the automatic run mode has
been switched to the manual run mode. The mode of the
switch notification depending on the work vehicle’s state
seen at the time of the switching to the manual run mode. As
described above, the control unit that performs the switching
from the manual run mode to the automatic run mode may
be at least one of the control unit 10 of the work vehicle 1
and the control unit 20 of the mobile communication ter-
minal 2.

[0138] As in the present embodiment, when it is so con-
figured that the mode of the switch notification differs
depending on the work vehicle 1’s state seen at the time of
switching to the manual run mode, a proper notification that
accords to the work vehicle 1’s state can be provided for the
operator or the like. As a result, the operator’s operability is
improved, making it possible to improve work efficiency.
[0139] In detail, the difference in the mode of switch
notification may include at least any one of a difference in
the device used for the notification and differentiating, using
the same device, a way of notification. For example, the
notification using the display device is different in notifica-
tion mode from the notification using the sound output
device. Further, even when the same display device is used
for the notification, for example, the notification mode is
different if the notification display methods using the display
screen are different. The difference in display method may
be, for example, differences in display place, display color,
display size, etc. Further, even when the same sound output
device is used for the notification, for example, the notifi-
cation is different if the sound volume, the sound pitch or the
like is different.

[0140] In the present embodiment, as a preferable con-
figuration, the mode of the switch notification is so config-
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ured as to differ between the case in which the work vehicle
1 continues to run at the time of switching to the manual run
mode and the case in which the work vehicle 1 stops running
at the time of switching to the manual run mode. Further, is
it so configured that when the work vehicle 1 continues to
run at the time of switching to the manual run mode, the
switch notification is performed using the sound/voice. This
respect is to be described with reference to FIG. 16 and FIG.
17. FIG. 16 is a schematic diagram for describing an
example of how the work vehicle 1 continues to run at the
time of switching from the automatic run mode to the
manual run mode. Further, in the example shown in FIG. 16,
the automatic run mode is, in detail, the manned automatic
run mode, and the driver (operator) is boarding the work
vehicle 1. In FIG. 16, a thick solid line is the work route. In
the example shown in FIG. 16, the driver, by operating the
steering wheel (handle) during the automatic run, is trying to
shift the position of the work vehicle 1 from a work route @
to a work route . In the above state, stopping the run of the
work vehicle 1 because of the steering operation during the
automatic run will result in a rather poor work efficiency.
Due to this, it is so configured as to switch, when the steering
operation is performed during the automatic run, from the
automatic run mode to the manual run mode while continu-
ing the run of the work vehicle 1.

[0141] That is, in the present embodiment, the case in
which the work vehicle 1 continues to run at the time of
switching to the manual run mode may include a case in
which the given condition for switching the automatic run
mode to the manual run mode is met by an operator, who
boards the work vehicle 1, performing the steering operation
(the given condition). Further, the case in which the work
vehicle 1 continues to run at the time of switching to the
automatic run mode may include, for example, a case in
which operating the reverser lever, which changes the pro-
ceeding direction during the automatic run, from the neutral
position to the forward position or rearward position meets
the condition for switching the automatic run mode to the
manual run mode.

[0142] FIG. 17 is a schematic diagram for describing an
advantage of using the sound/voice notification for the
switch notification when the work vehicle 1 continues to run.
In the example shown in FIG. 16, the work vehicle 1
continues to run at the time of switching to the manual run
mode. Due to this, there is a concern that performing the
switch notification (“Returned to manual run”) using the
display shown in FIG. 17 hides, for several seconds, the
work routes o, [ displayed on the screens of the display
units 15 and 23, delaying the positioning to the work route
[3. Further, the above several seconds is the time period for
performing the switch notification, and the period may be
properly set.

[0143] In this respect, so configuring, as in the present
embodiment, that the sound/voice notification is used for the
switch notification when the run of the work vehicle 1 is
continued prevents the work routes a, p, which are dis-
played on the screens of the display units 15 and 23, from
being hidden by the notification, thus making it possible to
properly perform the positioning to the work route . That
is, the work can be efficiently performed. Further, it is
sufficient that the work route displayed on the screen should
be prevented from being hidden; thus, it may be so config-
ured that the switch notification using the display should be
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performed by using the position which is on the screen and
in which the work routes a, fp are not displayed.

[0144] Further, in the present embodiment, a preferable
mode is to perform, when the work vehicle 1 stops running
at the time of switching to the manual run mode, the switch
notification using the display. The display mode may be so
configured as to display a large notification content on the
screens of the display units 15 and 23, as shown in FIG. 17.
The above configuration is made in view of the fact that no
major problem is caused, because the run is stopped, even
when the work routes o and 3 displayed on the screen are
hidden for a few seconds, and that the conspicuous display
makes it easier for the operator or the like to notice the
notification.

[0145] Further, it is more preferable to perform, when the
work vehicle 1 stops running at the time of switching to the
manual run mode, the switch notification using the display
and the sound. This allows the operator to more reliably
recognize the run mode switching. In any of the continuous
run and the run stop, the switch notification may be per-
formed using the sound/voice and the display, but it is
preferable that the switch notification by the display should
be displayed smaller in the case of the continuous run than
in the case of the run stop. It can be said that in the above
configuration, the mode of the switch notification differs
depending on the work vehicle 1’s state.

[0146] Further, the case in which the work vehicle 1 stops
running at the time of switching to the manual run mode may
include, for example, a case in which the condition for
switching the automatic run mode to the manual run mode
is met due to an occurrence of a failure of the positioning
communication unit 11 provided in the work vehicle 1
(given condition described above). Failures of the position-
ing communication unit 11 include, for example, reduced
positioning accuracy, and inability to receive a signal from
a positioning satellite. Further, the case in which the work
vehicle 1 stops running at the time of switching to the
manual run mode may include, for example, a case in which
the condition for switching the automatic run mode to the
manual run mode is met by an obstacle sensed by an obstacle
sensor provided in the work vehicle 1. Obstacles may be a
moving body or a stationary matter, e.g., a person, any other
work vehicle, a farm tool, a rock, etc.

[0147] When the automatic run mode is switched to the
manual run mode and the work vehicle 1 continues to run,
a specific state requiring an alert may be caused. It is
preferable that when the above specific state should occur,
the operator is notified that the above specific state has been
caused. Specific states include, for example, a state in which
the vehicle speed of the work vehicle 1 is limited. Further,
the specific states include, for example, a state in which the
position of the main speed change lever is not aligned with
a run direction of the work vehicle 1. The above are to be
described in detail below.

[0148] First, the example of causing the vehicle speed
limit is to be described. Assume that when the automatic run
mode is switched to the manual run mode by the steering
operation (see FIG. 16), the main speed change lever LV’s
amount of tilting to the forward direction is at its maximum
(100%), as shown in FIG. 18. Then, assume a state in which
during the automatic run, preliminarily setting the vehicle
speed limit using the operation unit 22, etc. of the mobile
communication terminal 2 causes the run speed of less than
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100% despite the main speed change lever being set to
100%. The speed less than 100% may be, for example, 50%
speed, etc.

[0149] In the above assumption, the work vehicle 1 sud-
denly accelerates at the time of switching from the automatic
run to the manual run due to the steering operation during
the automatic run. This is not preferable from a safety
standpoint. Due to this, it is so configured that the work
vehicle 1 of the present embodiment automatically limits,
for preventing the sudden acceleration, the vehicle speed at
the time of switching from the automatic run mode to the
manual run mode. The vehicle speed limit may be, for
example, 50% of the maximum vehicle speed, as described
above.

[0150] When the above vehicle speed limit is performed,
the operator may feel uncomfortable because the position of
the main speed change lever LV does not match the actual
speed of the work vehicle 1. Due to this, in the present
embodiment, it is so configured as to notify that the vehicle
speed is limited. That is, the work support method of the
present embodiment is so configured as to perform, after the
condition for switching the automatic run mode to the
manual run mode is met by the steering operation and the
switch notification is performed, a vehicle speed limit noti-
fication to notify that the vehicle speed of the work vehicle
1 is limited. The vehicle speed limit notification may be at
least any one of the sound/voice and the display, but it is
preferable that the sound/voice notification should be
included. The vehicle speed limit notification may be per-
formed by at least any one of the work vehicle 1 and the
mobile communication terminal 2.

[0151] The vehicle speed limit notification may be, for
example, “Vehicle speed is being limited”. When the vehicle
speed is limited, the vehicle speed may be gradually
increased so that the final vehicle speed corresponds to the
position of the main speed change lever LV. In the above
configuration, the time period during which the vehicle
speed is gradually increasing may also be included in during
the speed limit. Then, in the above configuration, the noti-
fication that the vehicle speed is being limited may be
automatically stopped when the vehicle speed of the work
vehicle 1 reaches the speed that corresponds to the position
of the main speed change lever LV.

[0152] The following is an example of causing a state in
which the position of the main speed change lever LV and
the run direction of the work vehicle 1 do not match, as
described above. For example, assume that the main speed
change lever LV is operated in the forward direction during
the rearward run in the fishtail turn (see FIG. 14), and the run
mode is switched from the automatic run mode to the
manual run mode while the work vehicle 1 continues to run.

[0153] Inthis case, due to the changing from the automatic
run to the manual run in the state of the main speed change
lever LV being in the forward position, the work vehicle 1
suddenly starts running forward from running rearward. In
the present embodiment, it is so configured that the shift to
the forward run is notified in view of safety and the like.
That is, the work support method of the present embodiment
is so configured as to perform, in the case of switching to the
manual run mode at the time of the work vehicle 1 running
rearward in the automatic run mode, after the performing of
the switch notification, the forward run notification to notify
that the work vehicle runs forward. This allows the operator
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and the person around the work vehicle 1 to properly grasp
the shift from the rearward run to the forward run.

[0154] The forward run notification may be at least any
one of the sound/voice and the display, but it is preferable
that the sound/voice notification should be included. The
forward run notification may be made by at least any one of
the work vehicle 1 and the mobile communication terminal
2. The forward run notification may be, for example, “Will
start running forward”.

[0155] Further, it is preferable that when the forward run
is started from the rearward run as above, the vehicle speed
should be limited for safety reason and the like. To this end,
it is preferable that the work support method should perform,
after the performing of the forward run notification, the
vehicle speed limit notification to notify that the vehicle
speed of the work vehicle 1 is limited. This can suppress the
operator from being confused.

[2-3. Notification Mode as Work Support]

[0156] The work support method of the present embodi-
ment performs making the notification about the work
vehicle 1, and setting the notification mode according to the
setting by the user or according to the work vehicle 1°s state.
The notification about the work vehicle 1 may include at
least one of the notification about various actions performed
in the work vehicle 1, the notification about the operation to
be performed by the operator and the like on the work
vehicle 1, and the notification about the mobile communi-
cation terminal 2 and the remote operation devices 3 which
are used in conjunction with the work vehicle 1. The various
actions may include control actions as well as appearing
actions of the work vehicle 1. It is preferable that the
notifications about the work vehicle 1 should include a
notification about the automatic run. Further, the users may
broadly include any person who uses the work support
system 100 of the present embodiment, for example, the
operatotr.

[0157] Further, the program that causes the computer to
perform the work support method of the present embodi-
ment causes the computer to function as a measure for
making the notification about the work vehicle 1, and setting
the notification mode according to the setting by the user or
according to the work vehicle 1’s state. As described above,
the computer may be at least one of the control unit 10 of the
work vehicle 1 and the control unit 20 of the mobile
communication terminal 2.

[0158] Further, the work support system 100 of the present
embodiment is provided with the notification units 17, 25
that make the notification about the work vehicle 1, and the
control unit that sets the notification mode according to the
setting by the user or according to the work vehicle 1°s state.
Further, the control unit may be at least one of the control
unit 10 of the work vehicle 1 and the control unit 20 of the
mobile communication terminal 2.

[0159] Creating the above configuration allows for the
notification that accords to the user’s preference. Further,
creating the above configuration allows for a proper notifi-
cation that accords to the state of the work vehicle 1. That
is, it is possible to perform proper guidance in the work
vehicle 1 that is so provided as to be able to automatically
run.

[0160] Further, the notification mode may include at least
any of presence or absence of the sound/voice notification,
sound/voice notification volume, the number of repetitions
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of the sound/voice notification, repetition time of the sound/
voice notification, intonation of the sound/voice notification,
sound/voice notification speed, sound/voice pitch of the
sound/voice notification, gender of voice of the sound/voice
notification, and selection of output source in the case of
multiple sound output sources.

[0161] The multiple sound output sources may include, for
example, the sound output unit 16 of the work vehicle 1, the
sound output unit 24 of the mobile communication terminal
2, and the sound output unit (not shown) provided in the
remote operation device 3. The sound output unit may be a
speaker, in detail. When the work vehicle 1 is provided with
an interior space such as a cabin, the sound output unit 16
of the work vehicle 1 may include an interior speaker and an
exterior speaker.

[0162] For example, when the automatic run is being
performed in the automatic straight ahead mode or the
manned automatic run mode in each of which the operator
is present in the cabin, the interior speaker may be selected
from the multiple sound output sources. When the mobile
communication terminal 2 is brought into the cabin, the
speaker of the mobile communication terminal 2 may be
selected instead of, or in addition to, the interior speaker.
When the mobile communication terminal 2 is brought into
the cabin, only the interior speaker may be selected.
[0163] For example, in the case of the unmanned run
mode, the speaker of the mobile communication terminal 2
or the speaker of the remote operation device 3 may be
selected from the multiple sound output sources. In the case
of the unmanned run mode and when the contents to be
notified are those that should be notified to the surrounding
of the work vehicle 1, the outer speaker may be selected.
Further, the contents that should be notified to the surround-
ing of the work vehicle 1 include, for example, notifying the
person around the work vehicle 1 that the person is at risk.

(2-3-1. User’s Setting of Notification Mode)

[0164] The user’s setting of the notification mode is per-
formed, for example, by using the operation unit 22 of the
mobile communication terminal 2. However, the setting of
the notification mode may be performed by using a unit
other than the mobile communication terminal 2, for
example, by using the operation unit 14 of the work vehicle
1.

[0165] FIGS. 19 to 24 are examples of setting screens used
by the user for setting the notification mode. FIG. 19 shows
an example of a setting screen for setting the presence or
absence of the sound/voice notification. When “ON” is
selected in a setting unit 40a of the setting screen shown in
FIG. 19, the sound/voice notification, for all matters that are
preliminarily subject to the sound/voice notification, is per-
formed at the timing for performing the sound/voice noti-
fication. When “OFF” is selected in the setting unit 40a of
the setting screen shown in FIG. 19, the sound/voice noti-
fication, for all matters that are preliminarily subject to the
sound/voice notification, is prevented from being per-
formed. For example, a touch screen, a mouse, a button, a
lever, a dial, etc. may be used for operating the setting unit
40a. The setting of presence or absence of the sound/voice
notification may be individually settable for at least one of
the matters that are preliminarily subject to the sound/voice
notification. FIG. 20 shows an example of a setting screen
for individually setting presence of absence of the sound/
voice notification. FIG. 20 is so configured as to set presence
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or absence of the sound/voice notification at the start and
stop of the automatic run. When “ON” is selected in a setting
unit 405 which is present to the right of “At automatic run
start”, the sound/voice notification is made at the automatic
run start. When “OFF” is selected in the setting unit 405 of
“At automatic run start”, the sound/voice notification is not
made at the automatic run start. When “ON” is selected in
a setting unit 40¢ which is present to the right of “At
automatic run stop”, the sound/voice notification is made at
the automatic run stop. When “OFF” is selected in the
setting unit 40¢ of the “At automatic run stop”, the sound/
voice notification is not made at the automatic run stop.
[0166] For the individual setting for the presence or
absence of the sound/voice notification, it is preferable to be
able to make for at least any one of the individual timings
when the work vehicle 1’s action state changes. That is, it is
preferable that the setting which the user can make should
include a setting of whether or not to perform the sound/
voice notification at the timing of a change in the work
vehicle 1°s action state. The timing of the change in action
state can be, for example, the timing of the switch between
the automatic run mode and the manual run mode, the timing
of the switch between the forward run and the rearward run,
the timing of the switch between the forward run and the run
stop, or the timing of the switch between the rearward run
and the run stop, etc.

[0167] FIG. 21 shows an example of a setting screen for
setting the sound/voice notification volume. In the example
shown in FIG. 21, the sound/voice notification volume can
be set between 0% and 100% in a setting unit 404 which is
present to the right of “Overall volume”. The example
shown in FIG. 21 shows the overall volume setting of 80%,
causing that the volume during the sound/voice notification
of all matters subject to the sound/voice notification is 80%
of the maximum volume.

[0168] The volume setting may also be individually set-
table for at least one of the matters that are subject to the
sound/voice notification. FIG. 22 shows an example of a
setting screen for individually setting the sound/voice noti-
fication volume. FIG. 22 is so configured as to set the
sound/voice notification volume at the start and stop of the
automatic run. A setting unit that is present to the right of “At
automatic run start” can set the sound/voice notification
volume at the automatic run start between 0% and 100%.
Further, a setting unit 40/ that is present to the right of “At
automatic run stop” can set the sound/voice notification
volume at the automatic run stop between 0% and 100%. In
FIG. 22, the sound/voice notification volume at the auto-
matic run start is set to 80%, and the sound/voice notification
volume at the automatic run stop is set to 30%.

[0169] FIG. 23 shows an example of a setting screen for
setting the details of the sound of the sound/voice notifica-
tion. In FIG. 23, as an example, a sound/voice intonation, a
sound gender, a sound/voice pitch, and a sound/voice speed
can be set. By using, as an example, setting units 40g to
which are present to the right of respective items, the setting
for each item can be selected from multiple items. In the
example shown in FIG. 23, “Kansai dialect style” is selected
as the sound intonation. Further, “Male” is selected as the
gender of the voice. Further, “Low” is selected as the voice
pitch. Further, “1.2 times” is selected as the sound/voice
speed. The sound/voice speed may be set to “1.0 time” for
normal. For example, it may be so configured that, according
to the setting of each item, the corresponding sound source
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data is selected from multiple sound source data prelimi-
narily stored in the storage units 101 and 201.

[0170] Further, the detailed sound setting may also be
individually settable for at least one of the matters that are
subject to the sound/voice notification.

[0171] FIG. 24 shows an example of a setting screen for
setting the sound source data used for the sound/voice
notification. The example shown in FIG. 24 assumes that
sound source data other than the default prepared sound
source data is used. The user can, from the cloud, for
example, download the sound source data, which the user
wants to use, to the storage unit 101 of the work vehicle 1
and the storage unit 201 of the mobile communication
terminal 2, and can use the sound source data. In the
example shown in FIG. 24, the user’s preferred sound source
data can be selected as the sound to be used during the
automatic run. Selecting, by touching, for example, the
sound source data to be used, followed by operating “OK”
causes the selected sound source data to be used for the
sound/voice notification during the automatic run.

(2-3-2. Notification Mode Setting that Accords to State of
Work Vehicle)

[0172] FIG. 25 is a flowchart exemplifying the process of
the notification mode setting that accords to the work vehicle
1’s state which process is performed in the work support
system 100 according to the embodiment of the present
invention.

[0173] In step S41, the notification control unit 105 (see
FIG. 5) monitors whether or not it is the timing for the
notification (e.g., the sound/voice notification). The timing
of the notification may be configured to be preliminarily
determined by the setting, for example. When it is deter-
mined that it is the timing for the notification (Yes in step
S41), the process proceeds to a next step S42.

[0174] Instep S42, the notification control unit 105 checks
the work vehicle 1’s state. The work vehicle 1’s state may
include, in addition to the state of the work vehicle itself, for
example, the state (relation) between the work vehicle 1 and
the object present around the work vehicle 1, or the state
between the work vehicle 1 and the device communicable
with the work vehicle 1. The objects present around the work
vehicle 1 may be a moving body such as a person or any
other work vehicle, or a stationary object such as a farm crop
or a stone. The device communicable with the work vehicle
1 may be the mobile communication terminal 2 or the
remote operation device 3. The number of items to be
checked as the state of the work vehicle 1 may be single or
multiple. The items to be checked as the state of the work
vehicle 1 will be exemplified below. Once the state of the
work vehicle 1 is checked, the process proceeds to a next
step S43.

[0175] In step S43, the notification control unit 105 sets
the notification mode according to the work vehicle 1’s state
checked earlier. The configuration of how the notification
mode is so configured as to be set depending on the work
vehicle 1’s state may be preliminarily set. The above setting
may also be configured to be changeable according to the
user’s preference. When the user has set the notification
mode for the notification that has been put in the timing of
the notification in step S41, the notification mode set by the
user may take priority over the notification mode determined
according to the work vehicle 1’s state. Conversely, even
when the notification mode has been set by the user for the
notification that has been put in the timing of the notification
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in step S41, the notification mode determined according to
the work vehicle 1’s state may take priority over the noti-
fication mode set by the user. Further, depending on the
content to be notified, it may be individually determined
which of the following notification modes has priority: the
notification mode determined according to the work vehicle
1’s state, and the notification mode set by the user. Once the
notification mode is set, the process proceeds to a next step
S44.

[0176] In step S44, the notification control unit 105 per-
forms the notification process so that the notification is
performed in the set notification mode. This makes the
notification using a proper speaker, etc.

[0177]

[0178] Checking of the work vehicle 1’s state may be, for
example, checking whether or not the work vehicle 1 is
running. The above checking can be performed using the
vehicle speed sensor or the like provided in the work vehicle
1. Then, the notification mode may be changed depending on
whether or not the work vehicle 1 is running. When the work
vehicle 1 is running, for example, the sound/voice notifica-
tion volume may be larger than when the work vehicle 1 is
stopped. This allows the notification mode to accord to the
work state.

[0179] Further, checking of the work vehicle 1’s state may
be, for example, checking of at least any one of the drive
state of the engine of the work vehicle 1 or the action state
of the work machine. The drive state of the engine can be
checked by a sensor or the like that measures the engine
speed. The action state of the work machine can be checked,
for example, by the state of the operation button or the
operation lever which are used for moving each of the work
machines. Then, the notification mode may be changed
according to at least any one of the drive state of the engine
of the work vehicle 1 and the action state of the work
machine. When the engine speed of the work vehicle 1 is
higher than when the engine speed is lower, for example, the
sound/voice notification volume may be larger. Further,
when the work machine is acting than when not acting, the
sound/voice notification volume may be larger. This allows
the notification mode to accord to the work state.

[0180] The work machine may be, for example, the mow-
ing unit 1C7 and threshing device 1C3 of the combine
harvester 1C. Further, the work machine may be the culti-
vating machine 112, a plow, a fertilizer applicator, a mower,
or a seeder that is mounted on the rear part of the tractor 1T.
Further, the work machine may be the planting unit 1R2 or
the like of the rice planter 1R.

[0181] Further, checking of the work vehicle 1’s state may
be, for example, checking of at least one of the environment
surrounding the work vehicle 1 and the action which the
work vehicle 1 is scheduled to perform. The surrounding
environment can be checked, for example, by an obstacle
sensor. Further, the action which the work vehicle 1 is
scheduled to perform can be checked in the case of the
automatic run mode. Then, the notification mode may be
changed according to at least one of the environment sur-
rounding the work vehicle 1 and the action which the work
vehicle 1 is scheduled to perform. Preliminary checking the
environment surrounding the work vehicle 1 and the action
which the work vehicle 1 is scheduled to perform makes it
possible to predict the risk level of the work vehicle itself
and the risk level that the work vehicle causes to its

The following is a specific example.
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surrounding. Due to this, the configuration of the present
embodiment can set the notification mode according to the
risk level.

[0182] When there is an obstacle such as a person on the
run route of the work vehicle 1, for example, the sound/voice
notification volume may be larger than usual. Further, as the
work vehicle 1 approaches the obstacle such as a person, for
example, the sound/voice notification volume may be
increased. Further, when the work vehicle 1 is running in the
automatic straight ahead mode, for example, the sound/voice
notification volume may be increased as the vehicle
approaches the outer edge of the farm field. Further, when
the work vehicle 1 is scheduled to next perform a high-risk
action such as running rearward, making a sharp turn, or
turning the discharge auger 106 (see FIG. 2A, etc.), for
example, the sound/voice notification volume may be larger
than usual. Instead of increasing the volume, the sound/
voice notification speed may be increased, the intonation of
the sound/voice notification may be emphasized, the number
of repetitions of the sound/voice notification may be
increased, or the repetition time of the sound/voice notifi-
cation may be increased, for example.

[0183] Further, checking of the work vehicle 1’s state may
be, for example, checking of the vehicle speed of the work
vehicle 1. The above checking can be performed using the
vehicle speed sensor or the like provided in the work vehicle
1. Then, the notification mode may be changed according to
the vehicle speed of the work vehicle 1. For example, the
sound/voice notification volume may be increased as the
vehicle speed of the work vehicle 1 increases. This makes it
easier to hear the sound/voice notification and to avoid a
risk.

[0184] Further, checking of the work vehicle 1’s state may,
for example, be checking of the type of the automatic run
mode. The type of the automatic run mode can be checked
by the setting at the automatic run start. Then, the notifica-
tion mode may be changed depending on whether the
manned automatic run with the operator boarding the work
vehicle 1 or the unmanned automatic run without the opera-
tor. Further, the manned automatic run referred to here may
include both the automatic run in the automatic straight
ahead mode and the automatic run in the manned automatic
run mode. This allows for the proper sound/voice notifica-
tion that accords to the operator’s place.

[0185] For example, the sound output source may be
changed between the manned automatic run and the
unmanned automatic run, as described above. Further, for
example, in the case of the unmanned automatic run, the
volume of the sound/voice notification to the surrounding of
the work vehicle 1 may be larger than in the case of the
manned automatic run. Further, for example, the instruction
content given by the notification may be more detailed in the
case of the manned automatic run than in the case of the
unmanned automatic run. That is, in the case of the manned
automatic run, even a detailed action may be sequentially
notified compared with in the case of the unmanned auto-
matic run. Further, for example, in the manned automatic
run; when the operator is prompted to operate the operation
units 14 and 22, the notification may be repeated until the
above operation is performed or an operation to stop the
notification is made. Further, for example, in the manned
automatic run; it may be so configured as to continue to
perform the notification which uses a screen display even
after the operation to stop the sound/voice notification is
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performed, or so configured as to repeat the sound/voice
notification by a snooze function.

[0186] For example, it may be so configured that, in the
unmanned automatic run, only the most emergent notifica-
tion content is notified. Whether or not being emergent can
be determined by preliminarily classifying each of the
notification contents and storing the thus classified in the
storage units 101 and 201. The highly emergent notification
content includes, for example, a notification of an emer-
gency stop of the work vehicle 1 due to an error. Further, for
example, in the unmanned automatic run; the operator may
not be near the mobile communication terminal 2, so the
notification may be repeated until the operation to stop the
notification is performed, or the notification may be repeated
at a given time interval.

[0187] Further, checking of the work vehicle 1’s state may
be, for example, checking of the number of repetitions of or
the repetition time of the sound/voice notification from the
start of the sound/voice notification. Then, the notification
mode may be changed according to the number of repeti-
tions of or the repetition time of the sound/voice notification
from the start of the sound/voice notification. For example,
the sound/voice notification volume may be increased as the
number of repetitions or the repetition time increases. Fur-
ther, for example, as the number of repetitions or the
repetition time increases, the sound/voice notification speed
may be increased or the time interval of the sound/voice
notification may be reduced. Further, for example, as the
number of repetitions and the repetition time increases, the
intonation of the sound/voice notification may be empha-
sized.

[0188] Further, checking of the work vehicle 1’s state may
be, for example, at least any one of the number of devices
communicable with the work vehicle 1, or the distance from
the work vehicle 1 to the above devices. The device com-
municable with the work vehicle 1 may be, for example, the
mobile communication terminal 2 or the remote operation
device 3. The distance between these devices and the work
vehicle 1 may be checked, for example, using a GPS (Global
Positioning System) sensor. When the remote operation
device 3 does not have the GPS sensor, for example, the
distance between the remote operation device 3 and the
work vehicle 1 may be determined by checking the position
of the remote operation device 3 via the operator’s possess-
ing mobile terminal such as a smart phone communicable
with the remote operation device 3.

[0189] Then, the notification mode may be changed
according to at least one of the number of devices 2, 3
communicable with the work vehicle 1 and the distance
from the work vehicle 1 to the devices 2 and 3. As the
distance between the work vehicle 1 and the communicable
devices 2 and 3 increases, for example, the sound/voice
notification volume of the exterior speaker may be
increased. Here, it may be so configured that when there is
more than one device communicable with the work vehicle
1, the notification is made in order of proximity. For
example, when the notification content is an instruction for
taking a recovery action from the caused error, the notifi-
cation to the communicable device may be stopped at the
time point of having made the recovery action for the error.
Then, it may be so configured as to notify the device, which
has already been notified of the instruction for taking the
above recovery action from the error, of the recovery action
having been taken for the error.
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(2-3-3. Specific Examples of Sound/Voice Notification)

[0190] The following are exemplifications of the types of
sound/voice notifications applied to the work support system
100 of the present embodiment. FIGS. 26A and 26B are
tables that exemplify the sound/voice notifications com-
monly applied when the work vehicle 1 provided in the work
support system 100 is any of the combine harvester 1C, the
tractor 17T, and the rice planter 1R.

[0191] Nos. 1 to 6 in FIG. 26A are sound/voice notifica-
tions about the preparation for enabling the work by the
automatic run. Nos. 1 and 2 are sound/voice notifications
about the positioning communication unit 11. No. 1 notifies
a decrease in positioning accuracy, and No. 2 notifies that
high accuracy positioning is possible. Nos. 3 and 4 are
sound/voice notifications about the registration of the direc-
tion of the work vehicle 1. No. 3 prompts the registration of
the direction, and No. 4 notifies the registration completion.
Further, it may be so configured that a sound “RTK is
available. Please start initialization.” which is a combination
of No. 2 and No. 3 is notified. No. 5 prompts the user to
check the safety brake before the automatic run. The color
monitor is, for example, the display unit 15 provided in the
work vehicle 1. No. 6 prompts the selection of the farm field
where the work is to be performed by the automatic run.
[0192] Nos. 7 to 12 in FIG. 26A are sound/voice notifi-
cations about the registration of the farm field for the work
by the automatic run. Nos. 7 and 8 are sound/voice notifi-
cations about the start and completion of the farm field
measurement work using the work vehicle 1. No. 9 notifies
the interruption of the started farm field measurement, and
No. 10 notifies the restart of the interrupted farm field
measurement. The interruption occurs, for example, due to
the presence of the obstacle or decrease in the positioning
accuracy. Nos. 11 and 12 are sound/voice notifications
performed when the farm field measurement is completed
and the farm field is registered; in detail, they are sound/
voice notifications to check the registration content.

[0193] Nos. 13 to 28 in FIG. 26A are sound/voice notifi-
cations about the work by the automatic run, and relate to the
sound/voice notification of the route generation and the
sound/voice notification outputted from the start to end of
the work by the automatic run. No. 13 prompts for the work
required to generate the route in automatic straight ahead
mode. No. 14 notifies the automatic run start, and No. 15
notifies the automatic run stop. Nos. 16, 21 to 24 notify the
work vehicle 1’s state during the automatic run. Further, the
sensitivity limit of No. 21 means that the steering sensitivity
is limited according to the vehicle speed. Further, the route
deviation of No. 22 shows the work vehicle 1’s positional
deviation relative to the automatic run route. Further, No. 24
includes an operation instruction which is based on the work
vehicle 1’s state. No. 17 makes an alert based on the
surrounding state of the work vehicle 1. No. 18 notifies that
the run mode has returned from the automatic run mode to
the manual run mode. No. 19 makes a notification of the
completion of the scheduled work by the automatic run. No.
20 makes a notification of the start of work by the automatic
run for the area surrounding the work area for the work by
the straight ahead run (pillow ground area used as a turn
route). Nos. 25 and 26 make a notification of the completion
of the learning work which is automatically performed
during the automatic run. No. 27 makes a notification of the
remaining work amount to be performed by the automatic
run. No. 28 notifies that the work is about to be restarted
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from a position different from the position in which the work
by the automatic run was previously interrupted.

[0194] No. 29 in FIG. 26B is a sound/voice notification
about switching of the automatic run mode. In detail, it
makes a notification of the operation required for the switch-
ing to the unmanned automatic run mode.

[0195] Nos. 30 and 31 in FIG. 26B are sound/voice
notifications about the run direction. No. 30 prompts the
start of the rearward run, and No. 31 notifies the person
around the work vehicle 1 that rearward run is about to start.

[0196] Nos. 32 and 33 in FIG. 26B are sound/voice
notifications for notifying the start of transfer to a given
position. No. 32 makes a notification of the start of transfer
by the automatic run to the work start position. No. 33 makes
a notification that after the end of the work by the automatic
run, the transfer to the position for ending the run is started.

[0197] Nos. 34 to 42 in FIG. 26B are sound/voice notifi-
cations about the failsafe in the work vehicle 1. Nos. 34 to
36 are sound/voice notifications about the obstacle on the
automatic run route. No. 34 makes a notification of the
detecting of the obstacle. No. 35 makes a notification that the
vehicle speed of the work vehicle 1 is limited in response to
the detecting of the obstacle. No. 36 is a sound/voice
notification that checks the restart of the automatic run
having been stopped by the detecting of the obstacle. Nos.
37 to 40 are sound/voice notifications about the device for
communicating with the work vehicle 1. No. 37, when the
communication connection of the emergency stop remote
controller (the remote operation device 3) is not complete,
prompts for making the communication connection. No. 38
makes a notification that the communication environment of
the tablet (the mobile communication terminal 2) is poor and
what to do about it. Nos. 39 and 40 make an alert about the
power supply for the devices 2 and 3 that communicate with
the work vehicle 1. No. 41 and 42 are sound/voice notifi-
cations about the farm field state. No. 41 and 42 may be
alerts performed based on information obtained at the time
of the farm field registration, for example, or alerts of
hazardous places detected during the automatic run.

[0198] Nos. 43 and 44 in FIG. 26B are sound/voice
notifications about the remote operation. No. 43 notifies that
a temporary stop instruction has been received from the
remote controller (the remote operation device 3). No. 44
notifies that an emergency stop instruction has been received
from the remote controller (the remote operation device 3).

[0199] Nos. 45 to 51 in FIG. 26B are sound/voice notifi-
cations about the work guidance in the work vehicle 1. Nos.
45 and 46 notify that it is timing to supply the stocked
material required for driving the work vehicle 1. No. 47
notifies that it is timing to regenerate the DPF (diesel
particulate filter) provided in a diesel engine. Nos. 48 and 49
are sound/voice notifications about the work machine. No.
48 is a sound/voice notification to prevent forgetting to
lower the work machine at the start of the work by the
automatic run. No. 49 prompts a faster lowering speed of the
work machine. No. 50 is a sound/voice notification output-
ted when the engine is running at a low speed and is
overloaded. No. 51 is a sound/voice notification for notify-
ing, for working in a farm field different from the previous
farm field, that there is a change in management content.
[0200] FIG. 27 is a table exemplifying the sound/voice
notification applied when the work vehicle 1 provided in the
work support system 100 is the combine harvester 1C.
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[0201] No. 1in FIG. 27 is a sound/voice notification about
the registration of the farm field for the work by the
automatic run. In detail, the operation of the mowing clutch
is prompted, for the run to make a measurement for the farm
field registration, so that the mowing work using the mowing
unit 1C7 is not forgotten.

[0202] No. 2 in FIG. 27 is a sound/voice notification
similar to No. 32 in FIG. 26B above, notifying the start of
the transfer to the mowing start position.

[0203] Nos. 3 to 6 in FIG. 27 are sound/voice notifications
about the work for discharging the threshed grain in the
grain tank 1C4 to the outside of the combine harvester 1C.
No. 3, when the mowing work is underway, gives an
advance notification of the time to transfer to the discharge
position. No. 4 makes a notification of the completion of the
discharge work. No. 5 notifies that the fullness of the grain
storage unit in a carrier that carries the grain (rice hull) is
approaching. No. 6 prompts the adjustment of the position of
the discharge port of the discharge auger 106. An instruction
of the above adjustment is given, for example, so as to
perform discharging by avoiding the grains in heaps where
the grains discharged to the carrier are unevenly distributed.
[0204] No. 7 in FIG. 27 is a sound/voice notification about
switching to the automatic run mode. In detail, a sound/
voice notification about the manned automatic run mode
(auto mode) prompts the user to switch to the manned
automatic run mode at the time of determining the unmowed
area.

[0205] Nos. 8 to 12 in FIG. 27 are sound/voice notifica-
tions about the failsafe in the combine harvester 1C. No. 8
notifies that the vehicle speed is being limited. The above
sound/voice notification, for example, makes a notification
that the vehicle speed is being limited when the combine
harvester 1C is proceeding rearward or when rice fall over
is detected (in the fall over detection mode). No. 9 prompts
the mowing unit 1C7 to up. The above sound/voice notifi-
cation is made so as to avoid a possible collision between the
mowing unit 1C7 and asphalt, etc., when the combine
harvester 1C starts running in a state of the mowing unit 1C7
down. No. 10 is a sound/voice notification for securing
safety in the combine harvester 1C having a cabin specifi-
cation. No. 11 prompts the proper positioning of the dis-
charge auger 106 for securing safety. No. 12 notifies that the
engine is under high load, and notifies a response thereto
which is specific to the combine harvester 1C.

[0206] Nos. 13 to 22 in FIG. 27 are sound/voice notifica-
tions about the work guidance in the combine harvester 1C.
Nos. 13 and 14 makes a notification of the place of a possible
clogging. No. 15 makes a notification when grains that
should have been harvested have not been harvested. Nos.
16 to 18 are sound/voice notifications that makes a notifi-
cation of the state about the work setting. No. 16 makes a
notification of the mowing height. Nos. 17 and 18 makes a
notification of the state of the handling port. No. 19 is a
sound/voice notification about the capacity of the grain tank
1C4. In detail, it makes a notification of how much grain is
tanked in the tank. No. 20 makes a notification of the result
of mowing, and checks whether or not the work may be
continued. It is involved with mode notifications such as
long and short dimensions. No. 21 makes a notification of
the harvest amount in each farm field. No. 22 is a sound/
voice notification that makes an alert at the time of working
in a farm field where a breed variety different from that of
the previous work farm field is to be planted.
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[0207] FIG. 28 is a table exemplifying the sound/voice
notification applied when the work vehicle 1 provided in the
work support system 100 is the tractor 1T.

[0208] No. 1 and 2 in FIG. 28 are sound/voice notifica-
tions about the PTO provided in the tractor 1T. In detail,
Nos. 1 and 2 are sound/voice notifications about the PTO
switch on/off.

[0209] No. 3 in FIG. 28 is a sound/voice notification about
the failsafe in the tractor 1T. No. 3 is, in detail, a sound/voice
notification for securing safety in the tractor 1T having a
cabin specification.

[0210] Nos. 4 and 5 in FIG. 28 are sound/voice notifica-
tions about the work guidance in the tractor 1T. No. 4 is a
sound/voice notification about the PTO speed change posi-
tion, in detail, notifying content of an improper state and
prompting the user to check the state. Whether or not the
PTO speed change position is correct can be determined by
the PTO rotation speed. No. 5 is a sound/voice notification
notifying that there is a difference between the content set at
the mobile communication terminal 2 and the setting of the
work vehicle 1. The run drive setting includes, for example,
a setting for a four-wheel drive method and a setting for a
two-wheel drive method.

[0211] FIG. 29 is a table exemplifying the sound/voice
notification applied when the work vehicle 1 provided in the
work support system 100 is the rice planter 1R.

[0212] No. 1 in FIG. 29 is a sound/voice notification
similar to those in No. 32 in FIG. 26B and No. 2 in FIG. 27
above, performing a notification of the start transferring to
the planting start position.

[0213] Nos. 2 to 4 in FIG. 29 are sound/voice notifications
about the guidance of stocked material supply that the rice
planter 1R performs in the middle of the work. The stocked
material supply can be, for example, seedling supply, chemi-
cal supply, fertilizer supply, or fuel supply. No. 2 makes a
notification that a route for supply has been displayed on the
display unit 23 of the mobile communication terminal 2, for
example, and that a supply run using the above route has
started. No. 3 makes a notification of the start of the run
toward the supply point. No. 4 notifies of the arrival at the
supply point.

[0214] No. 5in FIG. 29 is a sound/voice notification about
a transmission. No. 5, in detail, makes an alert about the
speed change pedal for starting the automatic run.

[0215] Nos. 6 to 11 in FIG. 29 are sound/voice notifica-
tions about the work guidance in the rice planter 1R. No. 6
prompts the vehicle body to run at a speed proper for
seedling-planting by the planting unit 1R2. No. 7 and No. 8
are sound/voice notifications to prompt the stocked material
supply, No. 7 prompts seedling supply, and No. 8 prompts
fertilizer supply. No. 9 prompts a leveling rotor, which is as
a leveling device to level the farm field face, to be in a
position proper for the work. No. 10 and 11 are sound/voice
notifications of an error in the work, No. 10 makes a
notification of a fertilizer clogging, and No. 11 makes a
notification of the fact that the seedling feed is not normally
performed.

3. Notes, Etc.

[0216] Various technical features disclosed in the present
specification can be changed in various ways without depart-
ing from the spirit of the technical creation thereof. Further,
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the multiple embodiments and modified examples shown in
the present specification may be combined with each other
within an allowable range.

4. Appendices

[0217] An exemplary work support method of the exem-
plary present invention is a work support method that
supports work that uses a work vehicle, the method may be
so configured as to include: switching a run mode to an
automatic run mode in which the work vehicle is caused to
automatically run in a farm field; switching, when a given
condition is met in the automatic run mode, the run mode to
a manual run mode in which the work vehicle is caused to
manually run; and performing a switch notification to notify
that the run mode is switched from the automatic run mode
to the manual run mode, wherein the method may be so
configured that a mode of the switch notification differs
depending on the work vehicle’s state at the time of the
switching to the manual run mode (first configuration).
[0218] In the first configuration, it may be so configured
that a difference in the mode of the switch notification may
include at least any one of a difference in a device used for
the notification and differentiating, using the same device, a
way of notification (second configuration).

[0219] In the first or second configuration, it may be so
configured that the mode of the switch notification differs
between a case in which the work vehicle continues to run
at the time of the switching to the manual run mode and a
case in which the work vehicle stops running at the time of
the switching to the manual run mode (third configuration).
[0220] In the third configuration, it may be so configured
that when the work vehicle continues to run at the time of the
switching to the manual run mode, the switch notification is
performed using a sound/voice (fourth configuration).
[0221] In the third or fourth configuration, it may be so
configured that the case in which the work vehicle continues
to run at the time of switching to the manual run mode
includes a case in which the given condition is met by an
operator, who boards the work vehicle, performing a steer-
ing operation (fifth configuration).

[0222] In any of the third to fifth configurations, it may be
so configured that in the case in which the work vehicle
stops running at the time of switching to the manual run
mode, the switch notification is performed using a display
(sixth configuration).

[0223] In any of the third to sixth configurations, it may be
so configured that the case in which the work vehicle stops
running at the time of switching to the manual run mode may
include at least one of a case in which the given condition
is met due to an occurrence of a failure of a positioning
communication unit provided in the work vehicle, and a case
in which the given condition is met due to an obstacle sensed
by an obstacle sensor (13) provided in the work vehicle
(seventh configuration).

[0224] In the fifth configuration, it may be so configured
that after the given condition is met by the steering operation
and the switch notification is performed, a vehicle speed
limit notification to notify that the vehicle speed of the work
vehicle is limited is performed (eighth configuration).
[0225] In any of the first to eighth configurations, it may
be so configured that in the case of switching to the manual
run mode at the time of the work vehicle running rearward
in the automatic run mode, a forward run notification to
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notify that the work vehicle runs forward is performed, after
the performing of the switch notification (ninth configura-
tion).

[0226] In the ninth configuration, it may be so configured
that a vehicle speed limit notification to notify that a vehicle
speed of the work vehicle is limited is performed, after the
performing of the forward run notification (tenth configu-
ration).

[0227] Inany of'the first to the tenth configurations, it may
be so configured that an automatic run mode shift notifica-
tion to notify a shift from the manual run mode to the
automatic run mode is performed (eleventh configuration).
[0228] In the eleventh configuration, it may be so config-
ured that a proceeding direction notification to notify a
direction in which the work vehicle proceeds is performed,
after the performing of the automatic run mode shift noti-
fication (twelfth configuration).

[0229] In any of the first to twelfth configurations, it may
be so configured that when part of timings of the notification
of multiple types of sounds causes an overlap thereby to
cause a necessity to output, during outputting of a sound of
a first notification of a former timing, a sound of a second
notification at a next timing, the sound of the first notifica-
tion is ended in the middle and the sound of the second
notification is output after the ending with a break time
period (thirteenth configuration).

[0230] Further, a work support method of the exemplary
invention is a work support method that supports work that
uses a work vehicle, the method may be so configured as to
include: switching a run mode from a manual run mode in
which the work vehicle is caused to manually run in a farm
field to an automatic run mode in which the work vehicle is
caused to automatically run; and notifying, when a stop
condition for stopping the automatic run mode is met, a
given operation required for the switching to the manual run
mode (fourteenth configuration).

[0231] In the fourteenth configuration, it may be so con-
figured that the given operation includes an operation for
moving a speed change operation unit (LV) of the work
vehicle to a neutral position or a minimum position (fifteenth
configuration).

[0232] In the fourteenth or fifteenth configuration, it may
be so configured that the given operation includes an opera-
tion of a first on/off switch (141) which is turned on and off
at the time of the switching between the manual run mode
and the automatic run mode (sixteenth configuration).
[0233] In any of the fourteenth to sixteenth configurations,
it may be so configured that the given operation includes an
operation of a second on/off switch (142) that is turned on
and off at the time of switching between an action and a
non-action of a work machine (1C7) of the work vehicle
(seventeenth configuration).

[0234] In any of the fourteenth to seventeenth configura-
tions, it may be so configured that the given operation
includes an operation to put the work machine (1C7) of the
work vehicle in the non-action state (eighteenth configura-
tion).

[0235] In any of the fourteenth to eighteenth configura-
tions, it may be so configured that the given operation
includes multiple types of operations, and the multiple types
of operations are notified in order according to a priority
(nineteenth configuration).

[0236] In the nineteenth configuration, it may be so con-
figured that among the multiple types of operations, the
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earlier the order in which an operator performed an action
which requires the operation, the higher the priority (twen-
tieth configuration).

[0237] Inany of the fourteenth to twentieth configurations,
it may be so configured that a stop notification to notify the
stopping of the work vehicle by the automatic run is per-
formed, and a notification of the given operation is per-
formed after the stop notification (twenty-first configura-
tion).

[0238] In any of the fourteenth to twenty-first configura-
tions, it may be so configured that the notification of the
given operation is performed by at least one of a sound/voice
and a display (twenty-second configuration).

[0239] Further, an exemplary work support method of the
exemplary present invention is a work support method that
supports work that uses a work vehicle so provided as to be
able to automatically run in a farm field, the method may be
so configured as to include: performing a notification about
the work vehicle; and setting a mode of the notification
according to a setting by a user or according to a state of the
work vehicle (twenty-third configuration).

[0240] In the twenty-third configuration, it may be so
configured that the mode of the notification includes at least
any of presence or absence of a sound/voice notification, a
volume of the sound/voice notification, the number of rep-
etitions of the sound/voice notification, repetition time of the
sound/voice notification, an intonation of the sound/voice
notification, a speed of the sound/voice notification, a sound/
voice pitch of the sound/voice notification, a gender of a
voice of the sound/voice notification, and a selection of an
output source in the case of multiple sound output sources
(twenty-fourth configuration).

[0241] In the twenty-third or twenty-fourth configuration,
it may be so configured that a setting by a user includes a
setting of whether or not to perform the sound/voice noti-
fication at the timing of a change in an action state of the
work vehicle (twenty-fifth configuration).

[0242] In any of the twenty-third to twenty-fifth configu-
rations, it may be so configured that the mode of the
notification is changed depending on whether or not the
work vehicle is running (twenty-sixth configuration).
[0243] In any of the twenty-third to twenty-sixth configu-
rations, it may be so configured that the mode of the
notification is changed in accordance with at least any one
of a driving state of an engine of the work vehicle or an
action state of a work machine (1C7) (twenty-seventh con-
figuration).

[0244] In any of the twenty-third to twenty-seventh con-
figurations, it may be so configured that the mode of the
notification is changed in accordance with at least one of an
environment surrounding the work vehicle and an action
which the work vehicle is scheduled to perform (twenty-
eighth configuration).

[0245] In any of the twenty-third to twenty-eighth con-
figurations, it may be so configured that the mode of the
notification is changed in accordance with a vehicle speed of
the work vehicle (twenty-nineth configuration).

[0246] In any of the twenty-third to twenty-nineth con-
figurations, it may be so configured that the mode of the
notification is changed depending on whether a manned
automatic run with an operator boarding the work vehicle or
an unmanned automatic run without the operator (thirtieth
configuration).
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[0247] In any of the twenty-third to thirtieth configura-
tions, it may be so configured that the mode of the notifi-
cation includes at least one of the number of repetitions of
the sound/voice notification and the repetition time of the
sound/voice notification, and the mode of the notification is
changed according to the number of repetitions of or the
repetition time of the sound/voice notification from a start of
the sound/voice notification (thirty-first configuration).
[0248] In any of the twenty-third to thirty-first configura-
tions, it may be so configured that the mode of the notifi-
cation is changed in accordance with at least one of the
number of devices communicable with the work vehicle and
a distance from the work vehicle to the devices (thirty-
second configuration).

REFERENCE SIGNS LIST

[0249] 1 work vehicle

[0250] 1C combine harvester (work vehicle)

[0251] 1C2 engine

[0252] 1C7 mowing unit (work machine)

[0253] 1R rice planter (work vehicle)

[0254] 1R2 planting unit (work machine)

[0255] 1RS5 engine

[0256] 1T tractor (work vehicle)

[0257] 1T2 cultivating machine (work machine)

[0258] 1T5 engine

[0259] 1C5b, 1R6H, 1T65 steering wheel

[0260] 2 mobile communication terminal (communi-

cable terminal)

[0261] 3 remote operation device (communicable ter-

minal)

[0262] 20 control unit

[0263] 11 positioning communication unit

[0264] 13 sensor (including obstacle sensor)

[0265] 17, 25 notification unit

[0266] 100 work support system

[0267] 141 robot mode switch (first on/off switch)

[0268] 142 PTO switch (second on/off switch)

[0269] F farm field

[0270] LV main speed change lever (speed change

operation unit)

1. A work support method for supporting work that uses
a work vehicle, the work support method comprising:

switching a run mode to an automatic run mode in which

the work vehicle is caused to automatically run in a
farm field;

switching, based on a given condition being met during

the automatic run mode, the run mode to a manual run
mode in which the work vehicle is caused to manually
run; and

performing, based the switching of the run mode from the

automatic run mode to the manual run mode, a switch
notification to indicate that the run mode is switched to
the manual run mode, and

wherein a mode of the switch notification is based on a

state of the work at a time of the switching to the
manual run mode.

2. The work support method according to claim 1,
wherein the mode of the switch notification is further based
on a device used for the switch notification, and further
comprising determining one or more ways of notification
based on the device.

3. The work support method according to claim 1,
wherein the mode of the switch notification is different for:
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a case in which the work vehicle continues to run at the

time of the switching to the manual run mode; and

a case in which the work vehicle stops running at the time

of the switching to the manual run mode.

4. The work support method according to claim 3,
wherein, based on the work vehicle continuing to run at the
time of the switching to the manual run mode, the switch
notification is performed using a sound or a voice.

5. The work support method according to claim 3,
wherein, during the case in which the work vehicle continu-
ing to run at the time of switching to the manual run mode,
the given condition is met by an operator, who is aboard the
work vehicle, performing a steering operation.

6. The work support method according to claim 3,
wherein, based on the case in which the work vehicle stops
running based on switching to the manual run mode, the
switch notification is performed using a display.

7. The work support method according to claim 3,
wherein, during the case in which the work vehicle stops
running based on switching to the manual run mode the
given condition is met due to:

an occurrence of a failure of a positioning communication

unit provided in the work to vehicle; or

an obstacle sensed by an obstacle sensor provided in the

work vehicle.

8. The work support method according to claim 5, further
comprising performing, after the given condition is met by
the steering operation and the switch notification is per-
formed, a vehicle speed limit notification to notify that a
vehicle speed of the work vehicle is limited.

9. The work support method according to claim 1, further
comprising, after performing the switch notification, per-
forming, based on based on case of switching to the manual
run mode during of the work vehicle running rearward in the
automatic run mode, a forward run notification to notify that
the work vehicle runs forward.

10. The work support method according to claim 9,
further comprising performing, after the performing of the
forward run notification, a vehicle speed limit notification to
notify that a vehicle speed of the work vehicle is limited.

11. The work support method according to claim 1, further
comprising performing an automatic run mode shift notifi-
cation to notify a shift from the manual run mode to the
automatic run mode.

12. The work support method according to claim 11,
further comprising performing, after the performing of the
automatic run mode shift notification, a proceeding direction
notification to notify a direction in which the work vehicle
is configured to proceed.

13. The work support method according to claim 1,
wherein, when the switch notification includes multiple
sounds performing the switch notification includes:

outputting of a sound of a first notification, the sound of

the first notification is included in the multiple sounds;
stopping the sound of the first notification; and
outputting, after a break time period following the stop-
ping of the sound of the first notification, a sound of
second notification.

14-15. (canceled)

16. A work support method for supporting work that uses
a work vehicle, the work support method comprising:

switching a run mode from a manual run mode in which

the work vehicle is caused to manually run in a farm
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field to an automatic run mode in which the work
vehicle is caused to automatically run; and
notifying, based on a stop condition for stopping the
automatic run mode being met, a given operation
required for the switching to the manual run mode.
17. A work support method for supporting work that uses
a work vehicle so provided as to be able to automatically run
in a farm field, the work support method comprising:
performing a notification about the work vehicle; and
setting a mode of the notification according to a setting set
by a user or according to a state of the work vehicle.
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