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LABOR ASSISTANCE SYSTEM, MANAGEMENT METHOD FOR LABOR ASSISTANCE

SYSTEM, AND MANAGEMENT PROGRAM FOR LABOR ASSISTANCE SYSTEM

(57) The present invention appropriately manages a
battery by driving a sensor by using the power of the
battery, and by transmitting the results of measurement
by the sensor by data communication using wireless
communication. Detection devices 11A, 11B, 11C, 11D
that operate on battery power are retained at moving
parts 3, 4, 5, 6 of an operation machine 2; posture infor-
mation of the moving parts 3, 4, 5, 6 is detected by sen-
sors provided to the detection devices 11A, 11B, 11C,
11D and is transmitted from the detection devices 11A,
11B, 11C, 11D by data communication using wireless
communication; assistance information for assisting op-
erations by an operator is generated on the basis of the
posture information transmitted from the detection devic-
es 11A, 11B, 11C, 11D and is notified to the operator;
remaining battery power information is acquired by the
detection devices 11A, 11B, 11C, 11D; and on the basis
of the remaining battery power information and an oper-
ation plan of the operation machine, battery replacement
timing is projected and is notified to the operator of the
operation machine 2.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a work (labor) assistance system, a management method for a work assistance
system, and a management program for a work assistance system and is applicable to a working machine such as a
hydraulic shovel.

BACKGROUND ART

[0002] Previously, a working machine that a machine guidance function is incorporated in (a working machine that a
work assistance system is applied to, namely, so-called ICT (information and communications technology) construction
machine) has been provided. Machine guidance is a technology using a measurement technology, such as total station
(TS) and GNSS (global navigation satellite system), to assist in an operation of a working machine. According to the
machine guidance, an operator is appropriately assisted in the operation so as to improve the work efficiency, the safety,
and the work accuracy.

[0003] The ICT construction machine as above detects a posture of a movable part of the working machine with a
sensor arranged on the movable part so as to prepare information (hereinafter appropriately referred to as assistance
information) for assisting the operator in the operation (Patent Document 1, for instance).

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0004] Patent Document 1: JP 2015-14147 A
SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Itis conceivable that, in the working machine provided with the machine guidance function, the sensor is driven
by electric power of a battery so as to omit a cable for feeding electric power to the sensor. It is also conceivable that
the result of measurement by the sensor is transmitted by data communications through wireless communications so
as to omit a cable for data communications. Such measures simplify the configuration of the work assistance system
and facilitate introduction of the machine guidance function into the working machine.

[0006] If a battery is used, it is expected that the battery may need to be replaced in the course of a work, and, in that
case, the work efficiency is deteriorated due to the interruption of the work during the replacement of the battery. For
this reason, an appropriate management of the battery is required.

[0007] The presentinvention has been made taking the above points into account, and is aimed at proposing a work
assistance system, a management method for a work assistance system, and a management program for a work
assistance system that drive a sensor by electric power of a battery and, moreover, transmit the result of measurement
by the sensor by data communications through wireless communications so as to allow an appropriate management of
the battery.

SOLUTION TO PROBLEM

[0008] In order to solve the above problems, the invention of claim 1 is a labor assistance system that holds a detection
device to operate by electric power of a battery, in a movable part of a working machine so as to detect posture information
on the movable part with a sensor provided on the detection device and send the posture information from the detection
device by data communications through wireless communications, generates, based on the posture information sent
from the detection device, assistance information for assisting an operator of the working machine in an operation so
as to notify the operator of the assistance information, and acquires residual life information on the battery from the
detection device so as to estimate time for replacement of the battery based on the residual life information on the battery
and information concerning a work scheme of the working machine and notify the operator of the time for replacement
of the battery.

[0009] According to a configuration recited in claim 1, the time for replacement of the battery is estimated and reported
based on the residual life information on the battery and the information concerning the work scheme of the working
machine and, in consequence, the time for replacement is estimated and reported so that the work may notbe interrupted.



10

15

20

25

30

35

40

45

50

55

EP 4 239 132 A1

As a result, in the configuration where the electric power of the battery is used to drive the sensor and, moreover, the
result of measurement by the sensor is transmitted through wireless communications, the battery is appropriately man-
aged and the deterioration of the work efficiency such as the interruption of the work for the replacement of the battery
is prevented.

[0010] In the configuration in claim 1, the invention of claim 2 acquires the information concerning the work scheme
of the working machine from an external information appliance.

[0011] According to a configuration recited in claim 2, the information concerning the work scheme of the working
machine is acquired from the external information appliance, which makes it possible to acquire the information concerning
the work scheme from a management device for managing multiple working machines, so as to appropriately manage
batteries in multiple work assistance systems.

[0012] In the configuration in claim 1 or 2, the invention of claim 3 notifies the operator of the working machine of the
time for replacement of the battery through a mobile information terminal device.

[0013] According to a configuration recited in claim 3, the time for replacement is reported even if the operator is not
on the working machine.

[0014] The invention of claim 4 is a management method for a labor assistance system, the labor assistance system:
holding a detection device to operate by electric power of a battery, in a movable part of a working machine so as to
detect posture information on the movable part with a sensor provided on the detection device and send the posture
information from the detection device by data communications through wireless communications; and generating, based
on the posture information sent from the detection device, assistance information for assisting an operator of the working
machine in an operation so as to notify the operator of the assistance information, the management method including:
acquiring residual life information on the battery from the detection device; estimating time for replacement of the battery
based on the residual life information on the battery and information concerning a work scheme of the working machine;
and notifying the operator of the time for replacement of the battery.

[0015] According to a configuration recited in claim 4, the time for replacement of the battery is estimated and reported
based on the residual life information on the battery and the information concerning the work scheme of the working
machine and, in consequence, the time for replacement is estimated and reported so that the work may notbe interrupted.
As a result, in the configuration where the electric power of the battery is used to drive the sensor and, moreover, the
result of measurement by the sensor is transmitted through wireless communications, the battery is appropriately man-
aged and the deterioration of the work efficiency such as the interruption of the work for the replacement of the battery
is prevented.

[0016] The invention of claim 5 is a management program for a labor assistance system that is executed by an
arithmetic processing circuit so as to perform a processing procedure specified, the labor assistance system: holding a
detection device to operate by electric power of a battery, in a movable part of a working machine so as to detect posture
information on the movable part with a sensor provided on the detection device and send the posture information from
the detection device by data communications through wireless communications; and generating, based on the posture
information sent from the detection device, assistance information for assisting an operator of the working machine in
an operation so as to notify the operator of the assistance information, the processing procedure including: acquiring
residual life information on the battery from the detection device; estimating time for replacement of the battery based
on the residual life information on the battery and information concerning a work scheme of the working machine; and
notifying the operator of the time for replacement of the battery.

[0017] According to a configuration recited in claim 5, the time for replacement of the battery is estimated and reported
based on the residual life information on the battery and the information concerning the work scheme of the working
machine and, in consequence, the time for replacement is estimated and reported so that the work may notbe interrupted.
As a result, in the configuration where the electric power of the battery is used to drive the sensor and, moreover, the
result of measurement by the sensor is transmitted through wireless communications, the battery is appropriately man-
aged and the deterioration of the work efficiency such as the interruption of the work for the replacement of the battery
is prevented.

EFFECT OF THE INVENTION

[0018] According to the present invention, the electric power of the battery is used to drive the sensor and, moreover,
the result of measurement by the sensor is transmitted by data communications through wireless communications, so
as to allow an appropriate management of the battery.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]
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Fig. 1 is a diagram illustrating a work (labor) assistance system according to a first embodiment of the present
invention.

Fig. 2 is a block diagram of the work assistance system in Fig. 1.

Fig. 3 is a flowchart illustrating a processing procedure according to a management program for the work assistance
system.

Fig. 4 is a table for explaining residual life information on a battery.

Fig. 5 is a diagram for explaining information concerning a work scheme.

Fig. 6 is a diagram used for setting time for replacement.

Fig. 7 is a diagram illustrating an exemplary display of a notice of the time for replacement.

Fig. 8 is a diagram illustrating another exemplary display of the notice of the time for replacement.

MODE FOR CARRYING OUT THE INVENTION
[First Embodiment]

[0020] Fig. 1is adiagram illustrating a work (labor) assistance system 1 according to a first embodiment of the present
invention, and Fig. 2 is a block diagram.

[0021] The work assistance system 1 is applied to a hydraulic shovel 2 as a working machine so as to assist, according
to a machine guidance function, an operator in operating the hydraulic shovel 2.

[0022] The hydraulic shovel 2 includes a body 3 that is self-propelled with a caterpillar and that a boom 4, an arm 5,
and a bucket 6 are sequentially provided on. The work assistance system 1 is not limitedly applied to a hydraulic shovel
but widely applied to various working machines used for civil engineering and construction works, including a working
machine used for ground reinforcement.

[0023] The work assistance system 1 includes detection devices 11A, 11B, 11C, and 11D, a body device 12, and a
mobile information terminal device 13, and the detection devices 11A, 11B, 11C, and 11D are arranged on the body 3,
the boom 4, the arm 5, and the bucket 6 as movable parts of the hydraulic shovel 2, respectively. The detection devices
11A, 11B, 11C, and 11D may only be provided on some of the body 3, the boom 4, the arm 5, and the bucket 6, that is
to say, can be provided on various parts as required.

[0024] The detection devices 11A, 11B, 11C, and 11D are each activated by a battery as a power source, and each
acquire three-dimensional acceleration information and angular velocity information with a sensor that the relevant
detection device holds. In addition, the detection devices 11A, 11B, 11C, and 11D each process the information as
acquired with the sensor, so as to acquire posture information designating a posture of the movable part, in which the
relevant detection device is held, and send the posture information by data communications through wireless commu-
nications.

[0025] To the posture information, an angle of the movable part to a reference direction is applied, for instance. The
reference direction refers to a front and rear direction of a ground face of the hydraulic shovel 2, for instance.

[0026] To the sensors of the detection devices 11A, 11B, 11C, and 11D, an IMU (inertial measurement unit) sensor
is applied. The sensors, however, are not limited to the IMU sensor, that is to say, a sensor other than a triaxial sensor
may be applied and a wide variety of structures capable of detecting the posture information are applicable. The sensors
are not limited to a structure capable of acquiring information for directly detecting the posture of the movable part, and
extensive structures capable of indirectly detecting the posture of the movable part, such as a ranging sensor for meas-
uring a distance to a land surface, are applicable.

[0027] While Bluetooth (registered trademark) is applied to the data communications through wireless communications
on the detection devices 11A, 11B, 11C, and 11D, extensive wireless communications capable of data communications
are applicable.

[0028] While a dry cell battery is applied to a battery relating to the power sources for the detection devices 11A, 11B,
11C, and 11D, a wide variety of primary batteries and secondary batteries are applicable.

[0029] The detection devices 11A, 11B, 11C, and 11D each detect residual life information on the battery in response
to a request from the body device 12 so as to notify the body device 12 of the residual life information on the battery.
To the detection of residual life of the battery, a wide variety of detection methods are applicable on diverse occasions
including the occasion when the detection is based on a terminal voltage and the occasion when the detection is based
on an internal resistance.

[0030] The mobile information terminal device 13 is a so-called smartphone or a tablet terminal that the operator
carries, and uses an internal arithmetic processing circuit to execute an application program relating to the work assistance
system, so as to boot the detection devices 11A, 11B, 11C, and 11D through the body device 12 and start the machine
guidance function. Thus, the mobile information terminal device 13 acquires the posture information from the detection
devices 11A, 11B, 11C, and 11D through the body device 12, generates assistance information based on the posture
information, and sends the assistance information to the body device 12. The mobile information terminal device 13
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constitutes an interface relating to the work assistance system 1, so as to accept various operations by the operator and
notify the operator of various pieces of image information and sound information.

[0031] To the assistance information, information on a distance from a tip position of the bucket 6 to a construction
target is applied, for instance.

[0032] In addition, the mobile information terminal device 13 records and holds information concerning a work scheme
of the hydraulic shovel 2 and sends the held information concerning the work scheme to the body device 12 in response
to a request from the body device 12.

[0033] The information concerning the work scheme is acquired by the download from a management computer for
managing the work scheme, for instance, or directly input to the mobile information terminal device 13 and formed.
[0034] The information concerning the work scheme is information on a schedule for the hydraulic shovel 2, and is
formed of a planned time to start a work by the hydraulic shovel 2, a planned time to terminate the work, a planned time
to stop the work for lunch or the like, and a planned time to restart the work that are to be planned daily.

[0035] The body device 12 is provided on the body 3 of the hydraulic shovel 2, and includes a wireless communications
unit 21, a sound output unit 22, an image display unit 23, a battery information storage unit 24, and a control unit 25.
[0036] The wireless communications unit 21 transmits and receives various pieces of data to and from the detection
devices 11A,11B, 11C, and 11D and the mobile information terminal device 13 by data communications through wireless
communications controlled by the control unit 25, and acquires information on a water temperature and the like from the
hydraulic shovel 2.

[0037] The sound output unit 22 outputs various warning sounds and a synthesized voice from a speaker under the
control by the control unit 25.

[0038] The image display unit 23 is constituted of a liquid crystal display panel, for instance, and notifies the operator,
who is on the body 3, of various pieces of image information.

[0039] The battery information storage unit 24 stores and holds information on a battery decrease per unit time, a
residual battery life, and a remaining time for battery availability for each of the detection devices 11A, 11B, 11C, and
11D and updates the held information under the control by the control unit 25.

[0040] The control unit 25 is a microcomputer including an arithmetic processing circuit, a ROM (read-only memory),
and a RAM (random access memory), and starts operating and causes the detection devices 11A, 11B, 11C, and 11D
to start operating under instructions from the mobile information terminal device 13 that are obtained through the wireless
communications unit 21. As a result, the control unit 25 receives the posture information, which is sent from the detection
devices 11A, 11B, 11C, and 11D, through the wireless communications unit 21, and sends the received posture infor-
mation to the mobile information terminal device 13 through the wireless communications unit 21. The assistance infor-
mation sent from the mobile information terminal device 13 based on the posture information is received through the
wireless communications unit 21, and the image display unit 23 and the sound output unit 22 are controlled based on
the assistance information so as to provide the operator with the assistance information.

[0041] The assistance information is provided by a bar graph-like segmental indication up to the construction target,
for instance, while various methods including numerical indication of a distance to a working target are applicable. The
assistance information is also provided in an aurally perceivable manner by generating a warning sound so that the pitch
may change as the tip of the bucket 6 approaches the construction target.

[0042] The assistance information may be provided by the mobile information terminal device 13.

[0043] The control unit 25 executes a management program for this work assistance system with the arithmetic
processing circuit so that the assistance information may be provided as above, so as to perform a specified processing
procedure and manage the batteries of the detection devices 11A, 11B, 11C, and 11D.

[0044] Fig. 3 is a flowchart illustrating a processing procedure relating to the management of the batteries.

[0045] If an ignition key as a starting switch is operated (IG-ON) and the hydraulic shovel 2 starts moving, the control
unit 25 starts the processing procedure and acquires the residual life information on the batteries from the detection
devices (sensor devices) 11A, 11B, 11C, and 11D (residual life information acquisition step: SP2).

[0046] The control unit 25 updates a record in the battery information storage unit 24 based on the acquired residual
life information (SP3).

[0047] Fig.4 is atable illustrating an update process performed by the control unit 25 on the battery information storage
unit 24. In Fig. 4, the detection devices 11A, 11B, 11C, and 11D are represented by sensors 1, 2, 3, and 4, respectively.
[0048] The control unit 25 executes the management program so as to acquire the residual life information at certain
time intervals (intervals of an hour, for instance) and hold the residual life information in the battery information storage
unit 24, and updates the residual life information as recorded and held with the residual life information acquired in step
SP2. In the example in Fig. 4, residual battery lives in the detection devices 11A, 11B, 11C, and 11D are 40%, 30%,
46%, and 40%, respectively.

[0049] The control unit 25 calculates a residual life reduction rate per unit time from the residual life information as
recorded and held in the battery information storage unit 24 and the residual life information acquired in step SP2, so
as to update the record in the battery information storage unit 24. In the example in Fig. 4, residual life reduction rates
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per unit time in the detection devices 11A, 11B, 11C, and 11D are 4%/h, 2%/h, 2%/h, and 4%/h, respectively. The control
unit 25 divides the residual battery life by the residual life reduction rate per unit time so as to calculate and update the
remaining time for battery availability. In the example in Fig. 4, remaining times for battery availability in the detection
devices 11A, 11B, 11C, and 11D are 10 hours, 15 hours, 23 hours, and 10 hours, respectively.

[0050] Next, the control unit 25 acquires information concerning a work scheme of the working machine from the
mobile information terminal device 13. The acquired information concerning the work scheme is processed so as to
calculate a work suspension time period allowing battery replacement, a time period when use of machine guidance
(MG) is assumed, and a total length of time periods when the use of machine guidance is assumed (SP4).

[0051] Fig. 5is a diagram for explaining the above process performed by the control unit 25. The control unit 25 detects
a time period when the hydraulic shovel 2 successively works from the planned time to start the work, the planned time
to terminate the work, the planned time to stop the work, and the planned time to restart the work, all set in the information
concerning the work scheme, and sets the detected time period as the time period when the use of machine guidance
is assumed. The time period when the use of machine guidance is assumed is daily totalized so as to calculate the total
length of time periods when the use of machine guidance is assumed.

[0052] The work suspension time period allowing battery replacement is set based on time required for the battery
replacement at a time period that is equal to or longer than the time required for the battery replacement and that the
work by the hydraulic shovel 2 is not planned in. The information concerning the work scheme of the working machine
may be acquired from an external information appliance such as a management computer for managing work schemes
of multiple working machines. In that case, it is possible to acquire the information concerning the work scheme from a
management device for managing multiple working machines, so as to appropriately manage batteries in multiple work
assistance systems.

[0053] Inthe example in Fig. 5, on August 17, 2020, a time period extending from 0800 hours as a time to begin work
to 0900 hours is set as the work suspension time period allowing battery replacement, and a time period extending from
0900 hours to 1200 hours and a time period extending from 1300 hours to 1700 hours are each set as the time period
when the use of machine guidance is assumed. On the following day, the 18th, the time period extending from 0800
hours as the time to begin work to 0900 hours is set as the work suspension time period allowing battery replacement,
and the time period extending from 0900 hours to 1200 hours and a time period extending from 1300 hours to 1600
hours are each set as the time period when the use of machine guidance is assumed. On the following day, the 19th,
a time period extending from 0800 hours to 1400 hours is set as the time period when the use of machine guidance is
assumed, and a time period extending from 1600 hours to 1700 hours is set as the work suspension time period allowing
battery replacement. On the 20th, a time period extending from 1300 hours to 1700 hours is set as the time period when
the use of machine guidance is assumed, and a time period extending from 1700 hours to 1800 hours is set as the work
suspension time period allowing battery replacement.

[0054] The total length of time periods when the use of machine guidance is assumed (MG total time) is 7 hours on
the 17th, 6 hours on the 18th, 6 hours on the 19th, and 4 hours on the 20th.

[0055] Next, the control unit 25 estimates a battery replacement time (SP5). Specifically, the control unit 25 compares
the total length of time periods when the use of machine guidance is assumed with the remaining time for battery
availability for each of the detection devices 11A, 11B, 11C, and 11D so as to detect the work suspension time period
allowing battery replacement, which exists before the remaining time for battery availability becomes zero. The detected
work suspension time period allowing battery replacement is set as the battery replacement time.

[0056] Inthe exampleinFig.5, processes relating to the processing procedure are to be performed during the beginning
of work on the 17th, the total length of time periods when the use of machine guidance is assumed is 7 hours on the
17th and 6 hours on the 18th, and the remaining time for battery availability is 10 hours (Fig. 4), so that the work
suspension time period allowing battery replacement immediately after the beginning of work on the 18th is detected
and set as the battery replacement time for the detection devices 11A, 11B, and 11D (sensors 1, 2, and 4), as illustrated
in Fig. 6. With respect to the detection device 11C, the total length of time periods when the use of machine guidance
is assumed is 6 hours on the 19th and 4 hours on the 20th, and the remaining time for battery availability is 23 hours,
so that the work suspension time period allowing battery replacement on the 19th is set as the battery replacement time.
[0057] Consequently, in the processing procedure in Fig. 3, processes in steps SP4 and SP5 constitute an estimation
step of estimating the time for replacement of the battery based on the residual life information on the battery and the
information concerning the work scheme of the working machine.

[0058] The control unit 25, which has thus estimated the battery replacement time, determines whether time to give
notice of the battery replacement time has come, and, if the time to give notice has not come yet, returns to step SP2
after a lapse of certain time (an hour, for instance) so as to acquire the residual life information on the batteries anew
from the detection devices 11A, 11B, 11C, and 11D and repeat processes in steps SP3 through SP6.

[0059] If the time to give notice has come, the battery replacement time is reported through the image display unit 23
and the sound output unit 22 or through the mobile information terminal device 13 (notification step: SP7).

[0060] The time to give notice is a point of time preceding the battery replacement time by a length of the time for
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notification as set in advance, and time set in advance by the operator is applied to the time to give notice, for instance.
[0061] Fig. 7 is a diagram illustrating an exemplary notification of the battery replacement time through the image
display unit 23. In Fig. 7, information concerning a movement state of the hydraulic shovel 2 is displayed in an upper
portion of a display screen in the image display unit 23. Such display is carried out by displaying an indication 31 of a
temperature of fuel in a fuel tank, an indication 32 of a temperature of a cooling water, and an indication 33 of a remaining
amount of the fuel.

[0062] In a lower portion of the display screen, a message stating the notification of the battery replacement time is
displayed. In such display, a title "notice of battery replacement time" indicating that the notification of the battery
replacement time is made, then a phrase "perform battery replacement”, a phrase "on sensor 1, sensor 2, and sensor
4" specifying the detection devices, on which the battery replacement is to be performed, and a phrase "between 8:00
and 9:00 on 18/08/2020" stating the corresponding time for replacement are displayed.

[0063] In the sound output unit 22, on the other hand, a message reporting the battery replacement time is output by
voice synthesis, for instance.

[0064] Fig. 8 is a diagram illustrating an exemplary notification of the battery replacement time through the mobile
information terminal device 13. In Fig. 8, a message identical to the message stating the notification of the battery
replacement time on the display screen in the image display unit 23 is displayed so as to report the battery replacement.
[0065] Also in the mobile information terminal device 13, the battery replacement may be reported by voice.

[0066] If the time for replacement of the battery is reported through the mobile information terminal device as described
above, the time for replacement is reported even if the operator is not on the working machine.

[0067] The control unit 25 returns to step SP2 after a lapse of certain time so as to acquire the residual life information
on the batteries anew from the detection devices 11A, 11B, 11C, and 11D and repeat the processes in steps SP3 through
SP6 even if the time for replacement of the battery has been reported. If an engine of the hydraulic shovel 2 is stopped
by operating the ignition key, the control unit 25 terminates the processing procedure in Fig. 3.

[0068] According to the configurations as described above, the time for replacement of the battery is estimated and
reported based on the residual life information on the battery and the information concerning the work scheme of the
working machine and, in consequence, the time for replacement is estimated and reported so that the work may not be
interrupted. As a result, in the configuration where the electric power of the battery is used to drive the sensor and,
moreover, the result of measurement by the sensor is transmitted through wireless communications, the battery is
appropriately managed and the deterioration of the work efficiency such as the interruption of the work for the replacement
of the battery is prevented.

[0069] If the information concerning the work scheme of the working machine is acquired from an external information
appliance, itis possible to acquire the information concerning the work scheme from a management device for managing
multiple working machines, so as to appropriately manage the batteries.

[0070] If the time for replacement of the battery is reported through the mobile information terminal device, the time
for replacement is reported even if the operator is not on the working machine.

[Other Embodiments]

[0071] Specific configurations suitable for the implementation of the present invention have been detailed above, while
the configurations of the above embodiment of the present invention can variously be changed without departing from
the gist of the present invention.

[0072] To be specific: In the above embodiment, a management program relating to the batteries is executed on the
body device’s side, while the present invention is not limited to such configuration and the management program may
be executed on the mobile information terminal device’s side. Furthermore, in the above embodiment, the assistance
information is generated in the mobile information terminal device, while the present invention is not limited to such
configuration and the assistance information may be generated on the body device’s side.

DESCRIPTION OF REFERENCE NUMERALS
[0073]

1 work assistance system
2 hydraulic shovel

3 body

4 boom

5 arm

6 bucket

11A, 11B, 11C, 11D  detection device
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body device

mobile information terminal device
wireless communications unit
sound output unit

image display unit

battery information storage unit
control unit

1. Alabor assistance system that:

holds a detection device to operate by electric power of a battery, in a movable part of a working machine so
as to detect posture information on the movable part with a sensor provided on the detection device and send
the posture information from the detection device by data communications through wireless communications;
generates, based on the posture information sent from the detection device, assistance information for assisting
an operator of the working machine in an operation so as to notify the operator of the assistance information; and
acquires residual life information on the battery from the detection device so as to estimate time for replacement
of the battery based on the residual life information on the battery and information concerning a work scheme
of the working machine and notify the operator of the time for replacement of the battery.

2. The labor assistance system according to claim 1,
which acquires the information concerning the work scheme of the working machine from an external information
appliance.

3. The labor assistance system according to claim 1 or 2,
which notifies the operator of the working machine of the time for replacement of the battery through a mobile
information terminal device.

4. A management method for a labor assistance system,

the labor assistance system:

holding a detection device to operate by electric power of a battery, in a movable part of a working machine so
as to detect posture information on the movable part with a sensor provided on the detection device and send
the posture information from the detection device by data communications through wireless communications; and
generating, based on the posture information sent from the detection device, assistance information for assisting
an operator of the working machine in an operation so as to notify the operator of the assistance information,
the management method comprising:

acquiring residual life information on the battery from the detection device;

estimating time for replacement of the battery based on the residual life information on the battery and information
concerning a work scheme of the working machine; and

notifying the operator of the time for replacement of the battery.

5. A management program for a labor assistance system that is executed by an arithmetic processing circuit so as to
perform a processing procedure specified,

the labor assistance system:

holding a detection device to operate by electric power of a battery, in a movable part of a working machine so
as to detect posture information on the movable part with a sensor provided on the detection device and send
the posture information from the detection device by data communications through wireless communications; and
generating, based on the posture information sent from the detection device, assistance information for assisting
an operator of the working machine in an operation so as to notify the operator of the assistance information,
the processing procedure including:

acquiring residual life information on the battery from the detection device;

estimating time for replacement of the battery based on the residual life information on the battery and information
concerning a work scheme of the working machine; and

notifying the operator of the time for replacement of the battery.
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