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(57) Abréegée/Abstract:

There Is provided a loading system that includes a transporter and a loader or a transporter. It includes a load-amount measuring
unit installed on the transporter that measures a load amount of an object loaded on the transporter; a difference computing unit
that computes a difference between the load amount, which Is measured by the load-amount measuring unit when the object Is
loaded, and a load amount that iIs measured by the load-amount measuring unit after a measurement when the object Is loaded
and at a time of traveling; a storage unit that stores a difference value data indicating the difference computed by the difference
computing unit; a correcting unit that corrects the load amount, which is measured by the load-amount measuring unit when the
object Is loaded, based on a correction rule calculated based on the difference value data stored in the storage unit; and a display
unit that displays a corrected load amount obtained by correcting the load amount by the correcting unit.
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ABSTRACT

There 1s provided a locading system that includes a

A

t 1ncludes a

transporter and a loader or a transporter.

load-amount measuring unit installed on the transporter

5 that measures a load amount of an object locaded on the

r

transporter; a difference computing unit that computes &

difference between the load amount, which 1s measured by
the load-amount measuring unit when the object 1s loaded,

and a load amount that is measured by the load-amount

10 measuring unit after a measurement when the object 1is

loaded and at a time of traveling; a storage unit that

p -
L

ference value data indicating the difference

L

stores a dis

P
—ta

ference computing unit; a correcting

computed by the di:
unit that corrects the load amount, which 1s measured Dby

15 the load-amount measuring unit when the object 1s loaded,

hased on a correction rule calculated based on the

difference value data stored in the storage unit; and a
display unit that displays a corrected load amount obtained

by correcting the load amount by the correcting unit.
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DESCRIPTION

LOADING SYSTEM AND TRANSPORTER

Field
10001] The present invention relates to a loadlng system
that loads an obiject to be loaded onto a transporter with a

loader and a transporter.

Rackground
[0002] As a loading system that loads objects to be
loaded onto a transporter by a loader, there is a loading

system that is provided with an overload prevention system

preventing a transporter from being overloaded by a loader.

In an overload prevention system disclosed 1n Patent
Literature 1, the transporter determines whether or not a
load amount reaches a predetermined value and sends a
loading prohibition command to the loader based on a
determination result. Thé loader prohibits the operation
of a working unit based on the loading prohibition command.
Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Lald-open Patent
Publication No. 2008-240461

summary

Technical Problem

(0004 ] The overload prevention system disclosed 1in

Patent Literature 1 can accurately send the loading

prohibition command to the loader Dy performing

communication between the transporter and the loader to

send the loading prohibition command to the loader from the

transporter. Accordingly, the overload prevention system

can prevent the transporter from belng overloaded. Here,
according to the overload prevention system disclosed 1n

Patent Literature 1, an intended load amount may not

correspond to the amount of actually loaded objects even
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when objects to be loaded are loaded.
[0005] Accordingly, an object of the invention 1s to

provide a loading system and a transporter that can more

accurately calculate the amount of objects loaded onto a

P

transporter by a loader and notify an operator of the

loader of the amount of the loaded objects.

Solution to Problem

[0006] To achieve the object mentioned above, according
to the present invention, a loading system that includes a
transporter and a loader, the loading system comprises: a

load-amount measuring unit installed on the transporter

F

that measures a load amount of an object loaded on the

transporter; a difference computing unit that computes a

difference between the load amount, which 1s measured by
the load-amount measuring unit when the object 1s loaded,

and a load amount that is measured by the load-amount

measuring unit after a measurement when the object 1s

loaded and at a time of traveling; a storage unit that

g
-

stores a difference value data indicating the difference

—

computed by the difference computing unit; a correcting

unit that corrects the load amount, which 1s measured by
the load-amount measuring unit when the object 1s loaded,

hased on a correction rule calculated based on the

difference value data stored in the storage unit; and a
display unit that displays a corrected load amount obtalned

by correcting the load amount by the correcting unit.

[0007] As a preferred aspect of the present invention,

p—
p—-

it is preferable that the difference value 1s processed

r— —

based on a plurality of the difference value data stored in

the storage unit to determine the correction rule, and the
load amount, which is measured by the load-amount measuring
unit when the object is loaded, is corrected based on the

correction rule.
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[0008] As a preferred aspect of the present invention,

it is preferable that the loading system further comprises:

a transporter-side communication section that is installed
on the transporter; and a loader-side communication section

+hat 1s installed on the loader and communicates with the

transporter-side communication section, wherein the display

nit is installed in a driver’s cab of the loader.

(0009 ] As a preferred aspect of the present invention,

it is preferable that the correcting unit 1s installed on

the loader, the transporter-side communicatlion section

sends information on the load amount, which 1s measured Dby
the load-amount measuring unit when the object 1s loaded,

to the loader-side communication section, and the loader-

side communication section outputs the information on the

load amount to the correcting unit.

F

(00107 As a preferred aspect of the present invention,

P

it is preferable that the difference computing unit and the

storage unit are installed on the loader, and the

transporter-side communication section sends the

information on the load amount, which 1s measured by the
load-amount measuring unit when the object 1s loaded, and

the load amount, which 1s measured by the load-amount

measuring unit after the measurement when the object 1is

loaded and at the time of traveling, to the loader-side

communication section.

[0011] As a preferred aspect of the present invention,

o
—

ference computing unit, the

it 1s preferable that the di:

storage unit, and the correcting unit are installed on the

transporter, and the display unit is installed on any one

— — -

of the outside of the transporter and a driver’s cab of the

loader.

[0012] As a preferred aspect of the present invention,

it is preferable that the loading system further comprilises:
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a pressure sensor that detects a load applied to a

suspénsion cylinder of the transporter, wherein the load-

amount measuring unit measures the load amount of the

object loaded on the transporter, based on a detection

F

result of the pressure sensor.

[0013] As a preferred aspect of the present invention,

1t 138 preferable that the loading system further comprises:

a poslition detecting unit on at least one of the

transporter and the loader, wherein the difference

computing unit assorts the difference values for areas of

position information where the load amount is measured when

the object 1s loaded, the storage unit stores the assorted

difference values, the correcting unit determines the

P

correction rules for areas of position information where

the load amount 1s measured when the object is loaded, and

the correcting unit reads out the difference value
corresponding to a loading place, which is detected by the
position detecting unit when the object is loaded, from the
storage unit to correct the locad amount, which i1s measured
by the load-amount measuring unit when the object 1s loaded.

—

1 0014] As a preferred aspect of the present invention,

1t 1s preferable that the position detecting unit 1is

installed on the transporter, and the load-amount measuring

#

unit measures the load amount at the time of traveling if

the position information detected by the position detecting

unit indicates a predetermined position.

F

[(0015] As a preferred aspect of the present 1nvention,

it 1s preferable that the load-amount measuring unilt

determines a measurement timing according to a state of the

F

transporter to measure the load amount at the time of

travelling.

g

[0016] As a preferred aspect of the present invention,

it is preferable that the display unit displays an
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evaluation result corresponding to evaluation that is
performed by a load-amount determining unit that evaluates
the load amount corrected by the correcting unit.

[0017) According to the present invention, a transporter
on which an object 1s loaded, the transporter comprises: a

load-amount measuring unit that measures a load amount of

the loaded object; a difference computing unit that

computes a difference between the load amount, which is

measured by the load-amount measuring unit, and a load

amount that 1s measured by the load-amount measuring unit

after a measurement when the object i1s loaded and at a time

P

of traveling; a storage unit that stores a difference value

ﬁ
—

data 1indicating the difference computed by the difference

computing unit; a correcting unit that corrects the load

amount, which 1s measured by the load-amount measuring unit

when the object 1s loaded, based on a correction rule
calculated based on the difference value data stored in the

storage unit.

(0018 ] As a preferred aspect of the present invention,

1t 1s preferable that the transporter further comprises an

output unit that outputs a corrected load amount obtained

py correcting the load amount by the correcting unit.

10019 As

)

preferred aspect of the present invention,

1t 1s preferable that the output unit 1is a display unit

that displays the corrected load amount.

(00207 As a preferred aspect of the present 1nvention,

it 1s preferable that the output unit 1s a communication
section that outputs the corrected load amount to an

cutside.

[0021]] As a preferred aspect of the present invention,

it 1s preferable that the communication section outputs the

corrected load amount to a loader that loads the object.

Brief Description of Drawilings
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10022] FIG.

11llustrating of a loader and a transporter of

system.

F1G.

=

OL

F1G.

P

function of a

FIG.

P

device of

CA 02807828 2013-02-28

1l 1s a schematic view schematically

P

a loading

2 1s a view 1llustrating the schematic structure

cach part of the loading system 1llustrated in FIG. 1.

3 1is a block diagram illustrating a control

transporter-side 1n-vehicle device.

b

4 1s a view 1llustrating an example of a display

the transporter.

FIG. 5 1s a view 1llustrating another example of the
display devlice of the transporter.

FIG. © 1s a view 1llustrating an example of a display
method of the display device 1llustrated in FIG. 5.

FIG. 7 1s a block dilagram illustrating a control
function of a loader-side 1n-vehicle device.

FIG. 8 1s a view 1llustrating an example of a display

device of the loader.

F1G.

control operation of

F1G.

control operation of

FI1G.

control operation

FIG.

control operation

FI1G.

10 1s a

11 1s a

12 1s a

13 1s a

9 1s a flowchart 1llustrating an example of a

P

the loading systemn.

i)

flowchart 1llustrating an example of a

P

the loading system.

flowchart 1llustrating an example of a
of the loading system.
flowchart illustrating an example of a
of the loading system.
flowchart i1llustrating an example of a

-

control operation of the loading system.

LG,

control operation of

14 18 =&

Description oO:

[0023]

invention wil]

accompanyling drawlngs.

1)

flowchart i1llustrating an example of a

g
aad

the loading system.

EFmbodiments

A locading system and a loader according to the

be described below with reference to the

Meanwhile, the invention 1s not
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limited by the following embodiment. Further, components

that can be easily substituted by those skilled in the art

or substantially the same components are included 1in

components of the following embodiment.

[0024] <Structure of the entire loading system>

FIG. 1 1s a schematic view schematically 1llustrating

P

of a loader and a transporter of a loading system. FIG. 2

A

gy

15 a view 1lllustrating the schematic structure of each part

1}

of the loading system 1llustrated in FIG. 1. As

1llustrated in FIGS. 1 and 2, a loading system 1 includes a

transperter 2 and a loader 4. Meanwhlle, the loading

system 1 1llustrated in FIGS. 1 and 2 includes one

transporter 2 and one loader 4, but the number of the

p—

transporters and the numpber of the loaders are not limited.

F-
e

The loading system 1 may 1nclude a plurality of

transporters 2 and a plurality of locaders 4.

[0025] The transporter 2 1is, for example, a dump truck,
and can load objects to be loaded (freight) thereon and
travel. The transporter 2 1ncludes a vehicle body 11, a

vessel 12, wheels 14, suspension cylinders 16, rotation
sensors 18, suspension Pressure sSensors (pressure sensors)
20, a clinometer 22, a GPS antenna 24, a communlicator 26 to

which a communication antenna Z26a 1s connected, a display

device 28, and a transporter-side 1n-vehicle device 30.

Meanwhille, the transporter 2 has various mechanisms and

functions of a general transporter other than the abpove-

mentioned structure.

[0026] The vehicle body 11 1s a vehicle that consumes

fuel 1n an engine to generate power and uses electric power

in a travel motor (hereinafter, referred to as a motor) to

generate power. Specifically, the vehicle body 11 1s
provided with the engine, a generator, and a motor, and the

engine and the generator are mechanically connected to each
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other. The vehicle body 11 generates electric power by

=

driving the generator with the power of the engine, and the

generated electric power 1s supplied to the motor.
Accordingly, the wvehicle body 11 can travel by transmitting
the power, which 1s generated by the motor, to the wheels

14. Meanwhile, the wvehicle body 11 may be proviaed with

only the engine, and may be adapted to be capable of

traveling by transmitting the power of the engine to the

wheels 14. The vessel 12 1s to load freight thereinto and

1s disposed at the upper portion of the vehicle body 11.

Mined broken stone, rock, earth, or the like 1s loaded as
freight 1nto the vessel 12. Meanwhile, the vessel 12 may
be detachably mounted on the vehicle body 11. The wheels

F

14 are formed of wheels and tires, are mechanically mounted

on a travel mechanilism of the vehicle body 11, and are

rotated when power 1s transmitted from the vehicle body 11

as described above. The wheels 14 form a contact area

where the transporter 1s i1nstalled on the ground surface.
The suspension cylinder 16 1s provided between the wheel 14
and the vehicle body 11. A load corresponding to the

—

welght of the vehicle body 11 and the vessel 12 and a load

P
pr—

corresponding to the weight of freight when the freight 1s

loaded are applied to the wheels 14 through the suspension
cylinders 16.

(0027 ] The rotation sensor 18 detects the rotational

P

speed of the wheel. The suspension pressure Sensor

(hereinafter, simply referred to as a “pressure sensor”) 20
detects a load that i1s applied to the suspension cylinder

16. When objects to be loaded are loaded intoc the vessel

12, the suspension cylinder 16 contracts according to the

. -

amount of the loaded objects and the pressure of hydraulic

01l sealed in the suspension cylinders 1s 1ncreased. The

ﬁ J—

pressure sensor 20 detects the change of the pressure of
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the hydraulic o1l of the suspension cylinder, and measures

the amount of the loaded objects by converting a hydraulic

pressure detection signal into a weight value. Meanwhile,

the pressure sensor 20 1s installed on each of the

suspension cylinders 16 of the transporter 2. That 1s, in

g

the case of the dump truck i1llustrated 1n rIG. 1, the

-

pressure sensor 20 1s installed on each of the suspension

F

cyvlinders 16 of the four wheels 14. A total of six

pressure sensors are 1nstalled 1n the case of a transporter

? such as an articulated dump truck including six wheels.

—

The clinometer 22 detects the 1nclination of the wvehicle

i

body 11, specifically, the inclination of the vehicle body

11 with respect to the vertical direction. The rotation
sensors 18, the pressure sensors 20, and the clinometer 22
output detected values to the transporter-side 1n-vehilcle
device 30. Meanwhile, a certain dump truck 1ncludes one

P

wheel 14 as each of left and right front wheels and

P

includes two wheels as each of left and right rear wheels.

That 1s, there is a dump truck where the rear wheels 14

include a total of four tires on the left and right sides.

F

Accordingly, in the case of such a dump truck, as for the

number of the suspension cylinders 16 provided on the

asbove-mentioned respective wheels 14, one suspension

r—

cylinder 16 is provided on each of the lefit and right front

wheels 14 and one suspension cylinder 16 1is provided on

g

cach of the left and right rear wheels 14. As a result, a

total of four suspension cylinders 16 are provided even 1n

—

this dump truck. Further, the number of the suspension

cylinders 16 in the case of an articulated dump truck 1s

not limited to the above-mentioned six, and one suspension

F

cylinder 16 is provided on each of the left and right rear

wheels 14. As a result, this embodiment can be applied to

gr—

a structure where a total of four suspension cylinders 16
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10

are provided in the entire articulated dump truck.

Furthermore, a support structure, which mechanically

connects the vehicle body to the vessel, of the articulated

dump truck may be used as a structure that supports the

pr—  and

total weight of objects to be loaded by one of the Ifour

rear wheels 14, and one suspension cylinder 1o and one

pressure sensor 20 may be provided at one support portion

gr—

of them to measure the weight of the objects to be loaded.

F

In this case, each of the wheels 14, which 1s not provided

with the suspension cylinders 16, has a suspension
structure, which includes a spring or a damper, wlthout

being provided with unit, such as the pressure sensors 20,

for measuring objects to be loaded.

(0028] The GPS antenna 24 receives signals output from

GPS satellites, which form a GPS (Global Positioning

System), and measures its own position. The GPS antenna 24

receives signals output from a plurality of GPS satellites.

The GPS antenna 24 outputs the recelved signals to the

transporter-side in-vehicle device 30. Meanwhile, the GPS

antenna may use other positioning satellites without using

the GPS satellites 1in order to measure 1ts own position.

That 1s, a position may be measured using GNSS (Global

Navigation Satellite Systems). The same 1s applied to the

loader 4 to be described below.

0029] The communicator {(communication section,

transporter-side communication section) 26 sends and

receives data to and from the loader 4 through the

communicatlion antenna Z26a. The communicator 26 1s also

connected to the transporter-side in-vehicle device 30.

The communicator 26 sends data, which are output from the
transporter-side in-vehicle device 30, to the loader 4

through the communication antenna 26a. Further, the

communicator 26 receives data, which is output from the
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11

loader 4, through the communication antenna 2Z26a and outputs
the received data to the transporter-side in-vehilicle device

30. Meanwhile, various communication forms, such as

P
-
Mh—

wireless LAN communication, infrared communication,

satellite wave communication, or ground wave communlcation

using a mobile phone communication network, are suitably

g
ana

selected as the form of communication according to the

P

maintenance condition of communication infrastructure, and

corresponding communicators or the like are provided.

1 0030] The display device 28 1s installed on the surface

of the vehicle body 11 as illustrated in FIG. 1. That 1s,

the display device 28 1s 1nstalled at a position that can

be visually recognized from the outside, specilfically, from

-

the driver’s seat of the loader 4 by an operator oi the

loader 4 when the loader 4 loads objects to be loaded

thereinto. The display device 28 switches a display form

based on a command signal that 1s output from the

transporter-side in-vehicle device 30. The structure and

the like of the display device 28 will be described below.

The transporter-side in-vehicle device 30 1s a controller

such as a microcomputer unit. The transporter-side 1n-

g

vehicle device 30 controls the operation of each part otf

the transporter 2. The transporter-side in-vehicle device

30 will be described below.

0031 ] Next, the locader 4 is an excavator, a wheel

")

loader, or the like and 1s a machine that has a function o:

|

"

loading objects to be loaded onto the transporter 2. If

the loader 4 is a crawler type excavator, the loader 4
includes crawler belts 41, an upper turning body 42, a
working unit 44, a GPS antenna 48, a communicator 50 to
which a communication antenna 50a is connected, a display
device 52, and a loader-side in-vehicle device o54.

Meanwhile, the loader 4 has various mechanisms and
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12

P

functions of a general loader other than the above-

mentioned structure.

[0032] An engine, a hydraulic pump, a right travel motor,

a left travel motor, a turning motor, and hydraulilc

cylinders are mounted on the locader 4. Further, the

crawler belts 41 are provided on the lefft and right sides

so as to make a pair, and form a lower travel body. The

P

palr of (left and right) crawler belts 41 1s driven by the

right travel motor and the left travel motor, respectively.

The hydraulic pump 1s rotationally driven by the engine and

hydraulic oil discharged from the hydraulilic pump 1s

supplied to the respective hydraulic motors (the right

travel motor and the left travel motor) to drive the

crawler belts 41, so that the loader 4 travels. The upper
turning body 42 includes a driver’s cab provided with an
operating seat, a machine room, a counter weilight, and the
like, and i1s provided on the lower travel body. The
working unit 44 includes a boom 44a, an arm 44pb, and a

bucket 44c, and 1s mounted on the upper turning body 4Z2.

[0033] In addition, the loader 4 drives the turning

motor with the hydraulic o0il, which 1s discharged from the
hydraulic pump, to allow the upper turning body 42 to turn
relative to the crawler belts 41 in a horizontal plane so

gr—

that the orientation of the working unit 44 can be moved TO

an arbitrary direction. The loader 4 rotationally drives

the hydraulic pump with a drive force, which 1s generated

in the engine, to supply the hydraulic oil, which 1s

discharged from the hydraulic pump, to the hydraulic

cylinders for the boom 44a, the arm 44b, and the bucket 44c

so that the respective hydraulic cylinders are driven to

extend and contract. Accordingly, the loader 4 periorms an
intended work, such as excavation or earth removal, Dby

operating the boom 44a, the arm 44b, and the bucket 44ic.
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(0034 ] The GPS antenna 48 has the same structure as that

P

of the GPS antenna 24, receives signals output from a

P

plurality of GPS satellites, and measures 1ts own position.

The GPS antenna 48 outputs the receilved signals to the
loader-side in-vehicle device 54.

T0035] The communicator (communication section, loader-
side communication section) 50 to which the communilication
antenna 50a 1s connected has the same structure as the
communicator 26 to which the communication antenna 26a 1S

connected. The communicator 50 sends and receives data to

and from the transporter 2 through the communication
antenna 50a. The communicator 50 1s also connected to the

loader-side in-vehicle device 54. The communlcator 50

sends data, which is output from the loader-side 1n-vehicle
device 54, to the transporter 2 through the communilcation

antenna 50a. Further, the communicator 50 of the loader 4

receives data, which 1s output from the transporter 2,
through the communication antenna 50a and outputs the
received data to the loader-side in-vehilcle device 54.

Since the loading system 1 is adapted so as to be capable

1)

of performing intercommunication by using the communilicator

b

A

26 of the transporter 2, the communicator 50 of the loader
4, and the like as described above, the loading system 1
can send and receive data between the transporter 2 and the

gr—

loader 4. The contents of the data will be described i1in

detail below.

(0036] The display device 52 1s provided near the

operating seat in the driver’s cab of the upper turning

body 42. That is, the display device 52 1s provided at a

position that is seen from the operator operating the

loader 4. The display device 28 switches a display form

based on a command signal that is output from the

transporter-side in-vehicle device 30. The structure and
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14

the like of the display device 28 will be described below.
The transporter-side 1n-vehicle devilice 30 1s a controller
such as a microcomputer unit. The transporter-side 1in-
vehicle device 30 controls the operation of each part of
the transporter 2. The transporter-side in-vehicle device
30 will be described pelow.

[0037] <Structure of transporter-side in-vehlcle device>

FIG. 3 1s a block diagram illustrating a control

function of the transporter-side in-vehicle device 30. The

transporter-side in-vehicle device 30 will be described

below with reference to FIG. 3. The transporter-side in-
vehicle device 30 includes a GPS information acgulsition
unit 56, a data transceiver 58, a computing unit 60, and a
storage unit 62.

[0038] The GPS information acguilsition unit 56 acquires

gl
—

(measures) the current position of the transporter 2 based

on the signals that are received by the GPS antenna Z24.

Specifically, the GPS information acquisition unit 56

receives signals output from a plurality of GPS satellites,

respectively, and acquires the current positlion of the

transporter 2 by comparing the plurality of signals. The

GPS information acguisition unit 56 stores the acquired

position information in the storage unilit 6Z2.
[0039] The data transceiver 58 1s connected to the

communicator 26, the computing unit 60, and a recorder 62.

The data transceiver 58 writes the data, which 1s receilved
by the communicator 26, in a load-amount information table

66 of the storage unit 62 or outputs the data, which 1s

received by the communicator 26, to the computing unit ©0.

Further, the data transceiver 58 sends the data, which 1s

stored in the load-amount information table ©6 of the
storage unit 62, or the data, which is generated by the

computing unit 60, to the communicator 26.
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[0040] The computing unit 60 processes various detection
values or data, which have been acquired, using a condition
or an arlthmetic expression that has been set in advance.
The computing unit 60 includes a pressure sensor value

totallzing unit 60a, a load-amount calculating unit 60b, a

difference value computing unit 60c, and a load-amount

correcting unit 60d.

10041] The pressure sensor value totalizing unit 60a
computes the sum of the detection values that are detected
by the respective pressure sensors 20. Here, 1t 1s
preferable that the pressure sensor value totalizing unit
©60a appropriately corrects and computes the detection
values, which are detected by the respective pressure

sensors 20, based on a detection value representing the

inclination of the vehicle body 11 detected by the

clinometer 18 and calculate the sum of the detection values

of the pressure sensors 20. When the transporter 2 1is

positioned on the flat road surface, loads applied to the

respective wheels 14 are uniform. However, when the loader

2 1s positioned on the 1nclined road surface such as a

sloping road, loads applied to the respective wheels 14

becomes non-uniform. Accordingly, the detection values of

the respective pressure sensors 20 are corrected according
to the detection value of the clinometer 18. Further,
after computing loads, which are applied to the respective
suspension cylinders 16, from the detection values that are
detected by the respective pressure sensors 20, the
pressure sensor value totalizing unit 60a may calculate the

sum of the loads.

[0042] The load-amount calculating unit 60b measures the

amount of the loaded objects from the detection result of

the pressure sensor value totalizing unit 60a, that 1s, the

processing results of the detection values of the pressure
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sensors 20. That is, the load-amount calculating unit 60b

converts a value of the sum of the detection values of the
respective pressure sensors 20 into a load amount.

[0043] As described above, the transporter 2 forms a

load-amount measuring unit, which measures the amount of

the objects loaded onto the transporter 2, that 1s, a load

amount, by the combination of the pressure sensors 20, the

pressure sensor value totalizing unit 60a, and the load-

amount calculating unit 60b. Further, a processing

operation will be described below. However, the computing
unit 60 measures a load amount when the loader 4 1s loading
objects to be loaded onto the transporter 2, and measures a
load amount when the transporter 2 travels while loading
the objects to be loaded. That is, the computing unit 60

F

measures a load amount two times at the time of loading ana

at the time of traveling when the same objects to be loaded

are loaded onto the loader 4. The computing unit o0 stores

F
—

3 measurement result of the load amount at the time of

loading in the storage unit 62 as a loading load-amount

measurement value, and stores a measurement result of the

pp—

load amount at the time of traveling in the storage unit 62

as a traveling load-amount measurement value. Here, the
computing unit 60 uses a result, which is measured when the
loader 4 has completely loaded objects to be loaded onto
the transporter 2 and the transporter 2 stops, as a loading
load amount. The computing unit 60 measures a load amount
even while the loader 4 is loading objects to be loaded
onto the transporter 2. Here, the computing unit 60 can

determine whether or not the transporter 2 1is travellng oOr

stops, based on the speed of the transporter 2 or the

F

rotational speed of the driven wheel detected by the

rotation sensor 18. The computing unit 60 determines that

F

the transporter stops when the detection value of the
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rotation sensor 18 1s zero or the mlinimum speed, and

determines that the transporter 1s traveling when the

detection value of the rotation sensor 18 1s not zero or

the minimum speed.

”

10044] The difference value computing unit 60c

calculates a difference between a loading lcad amount and &
traveling load amount, which are measured when the same
cbjects to be loaded are loaded onto the loader 4, as a

o~
—

difference value. The difference value computing unit o©0c

stores the calculated difference value 1n the storage unit
02 .

[0045] The load-amount correcting unit o60d calculates a

F

correction rule from various data including the difference

value stored in the storage unit 62, and corrects the load

amount, which is measured while the loader 4 1s loadilng

objects to be loaded onto the transporter 2, based on the

calculated correction rule. The load-amount correcting
unit 60d sends the corrected load amount to the display

device 28, and the display device 28 displays the corrected

load amount in a form that can be visually recognized by

the operator of the loader 4. Further, the load-amount

correcting unit 60d may output the corrected load amount tTO

the loader 4 from the data transceiver 58 through the

communicator 26.

(00406 The storage unit 62 stores various kinds of

information or various programs, such as various data or

arithmetic expressions. The storage unit 62 1ncludes a

load-amount information table 66, measurement position data

68, and appropriate load-amount data 66d. The load-amount

information table 66 includes traveling load-amount

measurement value data 66a, loading load-amount measurement

value data 66b, difference value data 66c, and the

appropriate load-amount data 66d. The traveling load-
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amount measurement value data ©6a stores the measurement

H

result of a traveling load amount among the measurement

o

results of the load amount that are output from the load-

amount calculating unit 60b of the computing unit ©60. The
loading load-amount measurement value data 6bb stores the

measurement result of a lcading _oad amount among the

measurement results of the load amount that are output from

the load-amount calculating unit 60b of the computing unit

P
amad

o0 . The difference value data 6boc stores data of a

—
—

difference value that is calculated by the difference value

computing unit 60c. The traveling load-amount measurement

value data 66a, the locading load-amount measurement value

data 66b, and the difference value data 66c may store the

result of the latest calculation for one time, and may

F

store the results of calculation for a plurality of times.

The appropriate load-amount data 66d 1s a threshold value

+hat is defined to be an index used to determine whether or

not a load amount not causing overloading and underloading

is loaded according to the specification such as a vehicle

F

class of the transporter 2. Further, the storage unlt 6Z

may delete the past calculation result based on setting or

the operation of an operator.

0047 ] The measurement position data 68 1s the position

information of the transporter 2 that 1s acguilred by the

-

GPS information acguisition unit 56. It 1s possible to

F

ssspociate the measurement result of the load amount with a

position where the measurement 1is performed, by storing the

position information, which is the measurement position

data 68, in associlation with the measurement result of the

load amount. Meanwhile, the measurement position data 68

may store the time when the position information 1s

acquired so that the measurement result of the load amount

is associated with the time when the measurement 1is
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periformed.

pr— o~

(0048 ] <Structure of display device of transporter>

FIG. 4 1s a view 1llustrating an example of the

y—

display device 28 of the transporter 2. The display device

28 will be described below with reference to FIG. 4. Since

the display device 28 1s provided with three columns that

display numerical values as 1illustrated in FIG. 4, the

display device 28 can display a three-digit number. The

display device 28 displays a numerical value of the

corrected load amount that 1s calculated by the computing

unit 60 (a numerical value that 1s output from the load-

amount correcting unit ©60d). Here, since the display

device 28 1llustrated in FIG. 4 shows a case where the

numerical value of the corrected load amount 1s 78 ton, Y“07,

“77, and “8” are displayed from the left i1in this order.

The transporter 2 can notify an operator, who operates the

locader 4, of the current load amount by displaying the

P

numerical value of the corrected load amount on the display

device 28 as described above. A case where the display

device 28 illustrated in FIG. 4 displays the numerical

value of the corrected locad amount has been descrilibed here,

but the display device 1s not limlted thereto. For example,

when overloading 1s performed as describped below, the

numerical value of the corrected load amount may be made tO

flicker, the display cclor of the numerical value may be

made to change, or a letter representling overlcading (for

example, a letter, such as “0”, “W”, or “L”, meaning

F

overloading) may be displayed to call attention of the

operator of the loader Z.

i

(004 9] FIG. 5 i1s a view 1llustrating another example of

P

the display device 28 of the transporter 2. FIG. 6 1s a

- .
- p—-

view illustrating an example of a display method oI a

display device 28a illustrated in FIG. 5. The display
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device 28a illustrated in FIG. 5 includes three lamps 102,

104, and 106 that can be turned on and off. Here, the

three lamps 102, 104, and 106 have different colors when
being turned on. For example, the lamp 102 1s displayed in
green when being turned on, the lamp 104 1s displayed 1n

vellow when beling turned on, and the lamp 106 1s cisplayed

in red when being turned on. Even 1n the display device

F

28a, 1t 1s possible to notify the operator of the loader 4

of the current load amount by turning on and off the lamps

#

102, 104, and 106 according to the numerical value of the

corrected locad amount.

[0050] Here, the display device 28a can notify the state

of a load amount 1in four levels. Here, the four levels can

be divided by, for example, whether or not a load amount 1s

significantly smaller than a criterion (approprlate locad

amount), whether or not a load amount 1s smaller than a
criterion, whether or not a load amount 1s appropriate, and
whether or not a load amount 1s larger than a criterion.

p—
.

The display device 28a turns off all the lamps 102, 104,

LA

and 106 as illustrated in step S1 when a load amount 1S

significantly smaller than a criterion. After that, when
objects to be loaded are loaded onto the transporter 2 so

that a load amount is smaller than a criterion, the display

device 28 makes the lamp 102 flicker and turns off the

lamps 104 and 106 as illustrated i1n step SZ2. Then, when

objects to be loaded are loaded onto the transporter 2 so

that a load amount 1is appropriate, the display device 28

turns on the lamp 102, makes the lamp 104 flicker, and

i
p—

turns off the lamp 106 as illustrated 1n step S3.

Subseguently, when objects to be loaded are loaded onto the

transporter 2 so that a load amount 1s larger than a

criterion, the display device 28 turns on the lamps 102 and

104 and makes the lamp 106 flicker as illustrated in step
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gt
pra—
h—

S4. As described above, the display device 28a may notify

the operator of the loader 4 of the current lcad amount in

a display form, which shows the state of a load amount,
without directly displaying a numerical value of a locad
amountc.

P
—

[0051] <Structure of lcader-side in-vehicle device>

FIG. 7 1s a block diagram illustrating a control

P

function of the locader-silde 1n-vehicle device 54. The

loader—-side in-vehicle device 54 will be described below

wlith reference to FIG. 7. The loader-side in-vehicle

device 54 includes a GPS information acguisition unit 76, a
data transcelver /78, a computing unit 80, and a storage
unit 82.

[0052] The GPS informatlion acquisition unit 76 acquires

—

the current positicn of the loader 4 based on the signals

that are recelved by the GPS antenna 24. Meanwhile, a

method of acqulring the current position is the same as

that of the above-mentioned GPS information acguisition

unit 56. The GPS 1nformation acguisition unit 76 stores

the acquired position information 1in the storage unit 82.
' 0053] The data transcelver 78 1s connected to the
communicator 50, the computing unit 80, and the recorder B82.
The data transceiver 78 writes the data, which is received
by the communicator 50, 1n the storage unilit 82 or outputs
the data, which 1s receilved by the communicator 50, to the
computing unit 80. Further, the data transceiver 78 sends
the data or programs, which are stored in the storage unit
82, or the data, which are generated by the computing unit
830, to the communicatcr 50 or the computing unit 80.

10054 ] As described below, the computing unit 8O0
computes various detection values or data, which have been
acquired, using a condition or an arithmetic expression

that has been set in advance. The computing unit 80
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1ncludes a difference value computing unit 80a, a load-

amount correcting unit 80b, a load-amount determining unit

30c, and a difference value processing unit 80d.

[0055] The difference value computing unit 80a has the

same function as the above-mentioned difference wvalue

/"'

computing unit 60c, and calculates a difference between a

loading load amount and a traveling load amount, which are

measured when the same objects to be loaded are loaded onto

P

ference value. The difference value

the loader 4, as a di:

computling unlit 80a stores the calculated difference value
in the storage unit 8Z.

[0056] The load-amount correcting unit 80b has the same

function as the above-mentioned load-amount correcting unit

00d; calculates a correction rule from various data

1ncluding the difference value stored in the storage unit

82; and corrects the load amount, which is measured while

the loader 4 1s loading objects to be loaded onto the

transporter 2, based on the calculated correction rule.

The load-amount correcting unit 80b sends the corrected

load amount to the display device 52. Further, the load-

amount correcting unit 80b may output the corrected load

amount to the transporter 2 from the data transceiver 78
through the communicator 50.

(0057 ] The load-amount determining unit 80c determines
whether or not the corrected load amount calculated by the
load—-amount correcting unit 80b 1s an approprlate value.

The load-amount determining unit 80c can determine whether

or not the corrected load amount 1s an appropriate value,

by comparling the corrected load amount, which 1s calculated
by the locad-amount correcting unit 80b, with appropriate
load-amount data 82f that i1s stored in the storage unit 82
(or the appropriate load-amount data 66d that is stored 1in

the storage unit of the transporter 2).
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[0058] The difference value processing unit 80d

processes the difference value that is calculated by the

difference value computing unit 80a. Specifically, the

load-amount correcting unit 80b processes a difference

value that 1s used as a criterion for determining a

correction rule. Difference values for a plurality of

e
—

times, which are calculated by the difference value

computing unit 80a, are read, and the difference values for

the plurality of times and an averaged difference value are

ﬁ-

used as difference values that are used as criterion for

determining the correction rule. Further, difference

values for a plurality of times, which are calculated by

the difference value computing unit 80a, may be read;

crders where difference values are obtained or weighting

pr——

corresponding to the magnlitudes of the difference values

may be performed; and a difference value, which is highly

—
Prrde

welghted, may be selected as a difference value, which 1s

used as a criterion for determining a correction rule, from

these difference value.

00591} The storage unit 82 stores various kinds of
information o©or varlous programs, such as varlious data or

arithmetic expressions. The storage unit 82 includes

F

ference

latest difference value data 8Za, cumulative di:
value data 82b, traveling load-amount measurement value
data 82c¢, loading load-amount measurement value data 82d,

measurement position data 8Z2e, and appropriate load-amount

data 82f. The latest difference value data 8Z2a stores data

of the latest difference value that 1s calculated by the

difference value computing unit 80a. Meanwhile, the latest

difference value data 82a may store a difference wvalue that

is processed by the difference value processing unilit 80d.

P

The cumulative difference value data 82b stores data of

difference values (data of difference values for a




10

15

20

25

30

CA 02807828 2013-02-28

24

plurallty of times) that were calculated in the past by the

difference value computing unit 80a. The cumulative

difference value data 82b is used when a difference wvalue

is processed by the difference value processing unit 80d.
The traveling load-amount measurement value data 8Zc stores
the measurement result of a traveling lcad amount among the
measurement results of a load amount ocutput from the
transporter 2. The loading load-amount measurement value

p—

data 82d stores the measurement result of a lcading load

-~

amount among the measurement results of a load amount

output from the transporter 2. Further, the storage unit
82 may delete the past calculation result based on setting

or the operation of an operator. Furthermore, the

appropriate load-amount data 82f 1s a value that varies by
each transporter 2. The appropriate load-amount data 82f

1s stored i1n advance according to the kind or a vehicle

class of the transporter 2 onto which the locader 2 loads

objects. An appropriate load amount for bearing a load

caused by loading i1s set when the transporter 2 is designed,

and the appropriate load amount varies by the kind or a

Fh

vehicle class of the transporter 2. Here, when the loader

gr—

4 loads objects to be loaded onto a plurality of

transporters 2, that i1s, when objects to be loaded are

loaded onto a plurallty of transporters 2 by one loader 4,

the storage unit 82 stores the respective values of the

1

latest difference value data 82a, the cumulative difference
value data 82b, the traveling load-amount measurement value

data 82c¢c, the loading load-amount measurement value data

82d, the measurement position data 82e, and the appropriate

load-amount data 82f for each of the transporters 2.
10060 ] The measurement position data 82e 1s the position
information of the loader 4 that 1s acguired by the GPS

information acgquisition unit 76, that 1s, a position where
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objects to be loaded are loaded onto the transporter 2. It

may be possible to associate the measurement result of a

load amount wilith the loader 4 and the transporter 2, which

(D

are related with the measurement result, by storing th

position information, which i1s the measurement position

iy

data 82e, 1n assoclation with the measurement resulit ©

-ty

load amount or the transporter 2 onto which objects are to
be loaded. Meanwhile, the time when the pcsition
information 1s acguilred 1s stored, so that the measurement
position data 8Ze may be associliated with the measurement
result of a load amount or the transporter 2 ontoc which

Objects are to be loaded.

0001 ] <Structure of display device of loader>

o

FIG. 8 18 a vliew 1llustrating an example of the

display device 52 of the loader 4. The display device 52

wlll be described below with reference to FIGS. 7 and 8.

The display device 52 1ncludes a display control unit 90

and a display unit %2 as 1i1llustrated 1n FIG. 7. The

display control unit 90 controls the image that 1is
cdisplayed on the display unit 92. The display control unit
90 creates an image displayed on the display unit 92 by
converting an output signal such as data, which 1s output
from the computing unit 80 or the storage unit 82, into an
image signal.

[0062] The display unit 92 1s a liguid crystal display,

an organic EL display, or the like, and displays an 1mage

that 1s created by the display control unit 980. As

illustrated in FIGS. 7 and 8, the display unit 92 includes
a load-amount display portion 94, an alarm display portion
06, and a transporter-state display portion 98. The load-
amount display portion 94 is a screen area that displays
the corrected load amount calculated by the load-amount

correcting unit 80b. Since the load-amount display portion
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94 includes three columns displaying numerical values, the

load-amount display portion 94 can display a three-digit

-

number. A numerical value of the corrected load amount,

which is calculated by the computing unit 80, 1s displayed
in the load-amount display portion 94. Here, since the

load-amount display portion 94 illustrated in FIG. 3 shows

5 case where the numerical value of the corrected load

amount is 48 ton, “0”, “4”, and “8” are displayed from the

left in this order. The loader 4 can notify an operator,

who operates the loader 4, of the current load amount Dy

ﬁ

displaying the numerical value of the corrected load amount

on the display device 52. When the current load amount

becomes egqual to or larger than a threshold value, the

alarm display portion 96 is turned on (or flickers) to

notify an operator that there is a concern that overloading
may occur or overloading is occurring. The threshold value

is an appropriate load amount that 1s stored in the storage

unit 82 of the loader 4 or the storage unit 62 of the

transporter 2. The transporter-state display portion 98

displays the state of the transporter 2 onto which objects

P

are loading objects to be loaded. The state of the

transporter 2 means whether or not the abnormality of, Ior
example, the pressure sensor 20 occurs. The transporter-

state display portion 98 visually displays the pressure

sensors 20 where abnormalities occur, based on information,

which is received through the communicators 26 and 50,

about the occurrence of the abnormalities of the pressure

pr—r

sensor 20 of the transporter 2. For example, the display

control unit 90 makes loading distribution signals 92,

which correspond to the pressure sensors 20 where

abnormalities occur, flicker. Further, the transporter-

state display portion 98 receives detection values from the

respective pressure sensors 20, and displays the magnitudes
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1)

of the detection values, which are detected by the

P

respective pressure sensors 20, 1in a plurality of color

levels by the locading distribution signals 399 as

illustrated in FIG. 8. That is, the operator of the loader

4 can checks whether or not objects loaded into the vessel

12 are uniformly loaded by visually recognizing the locaading

distribution signals 99.

(0063] <Control operation of loading system>

)

FIGS. 9 and 10 are flowcharts illustrating examples oL

rh—

a control operation of the loading system. The control

F

operation of the loading system will be described below

pr—

with reference to FIGS. 9 and 10. An operation for

P
—

calculating a difference value, which 1s used as a

criterion for determining a correction rule, will Dbe

described first with reference to FIG. 9. Meanwhile, the

processing illustrated in FIG. 9 may be performed by any

P

one of the computing units 60 and 80, but a case where the

processing is performed by the computing unit 60 willl Dbe

descriped.

00064 ] The loading system 1 detects that objects start
to be loaded onto the transporter 2 by the loader 4, 1n
step S12. Meanwhile, the loading system 1 can detect that
objects start to be loaded onto the transporter Z by the
loader 4, by determining a relative positional relatilon

#

between the loader 4 and the transporter 2, the change of a

i

load amount of the transporter 2, an operation of the

loader 4, or the like. That is, the change of a load

e

amount of the transporter 2 is the change of a load amount

R—

that is detected by the pressure sensor 20. When the

increase of a load amount 1s detected, the loading system 1

determines that objects start to be loaded. The

P

determination condition of the start of loading 1s not

limited thereto. Here, the transporter 2 stops for a
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predetermined time during a loading work. The loading

system 1 may determine that locading 1s started based on

this, 1f detecting the stop of the transporter 2 from the

vehicle speed that is calculated using the detection

results of the rotation sensors 18. Further, each of the

loader 4 and the transporter 2 acculres position

information by GPSs. The loading system 1 may allow the

loader 4 and the transporter 2 to communicate with each

other using position information, determine whether or not

positions representing the position information are within

a predetermined distance, and determine that loading 1s

started when the positions are within the predetermined

distance. The loading system 1 may use any one of the

above-mentioned conditions as the determination condition

-
o))

of the start of loading, and may use the satisfaction o:

W

[

plurality of conditions as the determlnation condition o:

the start of loading.

00065 If the loading system 1 determines that loading

is started in step S12, the loading system 1 calculates a

load amount in step S14. Here, it is possible to calculate

the load amount by performing processing with the pressure
sensors 20, the pressure sensor value totalizing unit 60z,
and the load-amount calculating unit 60b as described above.
Meanwhile, the load amount calculated in step S14 1s used

when a display 1is performed on the display devices 28, 2Z28a,

and 52 to be described below.

000606 If the loading system 1 calculates a load amount
in step S14, the loading system 1 determines whether or not

the loading work is ended in step S16. The loading system

1 detects the state of a machine, such as an operation

P

signal of the loader 4, an operation signal of the

transporter 2, or an operating signal input by an operator;

and can determine whether or not the loading work 1s ended,
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by making a determination based on the detection result.

P

For example, the operator of the loader 4 notifies the end

of the loading work by scunding an alarm (horn) when the

operator of the loader 4 ends the loading work, or
transmitting a volce for giving a command to the

transporter 2 by radioc communication; and the operator oz

the loader 4 sends a signal, which means the determination

of the end of the loading work, to the transporter-side 1n-

vehicle device 30 by operating a predetermined operation

p

button. Alternatively, 1f a rate of 1ncrease 1n the load

amount detected by the pressure sensors 20 withln a

predetermined time 1s zero, the loading system may

 an

determine the end of the loading work. If the loading

system 1 determines that the loading work is not ended (No)

in step S16, processing returns to step S14. If the
loading system 1 determines that the loading work is ended
(Yes) 1n step S16, the loading system 1 determines and
stores a loading load amount in step S18. When the loading

P

system 1 determines that the loading work 1s ended 1f a

rate of increase in the load amount detected by the

pressure sensors 20 within a predetermined time 1s zero,

the loading system 1 may calculate a load amount again 1in

step S18. However, since a value i1s not changed basically

from the latest calculated value calculated 1n step S14,
the latest calculated value calculated in step S14 may be
used as a loading load amount. When the loading system

P

determines the end of the loading work based on another

determination criterion, it is preferable that a load
amount newly calculated in step S18 be calculated as a

loading load amount. Further, the loading system 1 may

calculate a loading locad amount after determining that the
loading work is ended in step S16 without calculating a

load amount in step S14. Meanwhile, although belng
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described below, the loading system 1 also calculates a

locading load amount regardless of step S14 by processing

different from the processing of FIG. 9 i1n order to display
a loading load amount.

[0067] The loading system 1 determines a loading load
amount in step S18, detects the start of travel 1n step S20,
and measures, calculates, determines, and stores a
traveling load amount in step S22. That is, when the

J—-

transporter 2 detects the start of travel after a loading

load amount is determined, the loadling system 1 calculates

a load amount and uses the calculated load amount as a

traveling load amount. The transporter 2 can detect the
start of travel by various methods. For example, the

transporter 2 may determine that travel is started 1f the
rotation sensors 18 detect a predetermined vehicle speed.

Further, the transporter 2 detects the operation of a shiit

lever or an accelerator pedal, which 1s performed by an
operator, by an electrical signal, and may determine that

travel is started based on the electrical signal.

Meanwhile, i1t 1s preferable that the timing of the
measurement of a traveling load amount performed 1in step

S22 be when the transporter 2 stably travels. That 1s,

when the transporter 2 starts to travel and accelerate oOr
decelerates using a brake so as to stop, loads caused by
the acceleration or deceleration are applied to the
suspension cylinders 16. Accordingly, the pressure sSensors

20 output detection values that are obtained by adding or

subtracting a load to or from a net load amount.

Furthermore, when the transporter turns along a traveling
road by a steering operation, a load caused by the turning
is applied to each of the suspension cylinders 16.

Accordingly, the pressure sensors 20 also output detectlon

values that are obtained by adding or subtracting a load to
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or from a net load amount. Moreover, the transporter 2

checks conditions for stable travel, such as whether or not

a detection value of the vehicle speed detected by the

rotation sensor 18 corresponds ToO constant spsed travel,

whether or not a steering angle sensor (not 1llustrated)

shows linear travel, and whether or not the clincmeter 22

determines that the transporter 2 1s positioned on the flat

road surface; and measures a traveling load amount at a

timing when the condition 1s satisfied. Meanwhlle, since

the transporter 2 is provided with the GPS information
acquisition unit 56, the transporter 2 determines whether

or not the transporter 2 has traveled linearly and whether

or not the transporter 2 has traveled on the flat road, by

the change of the position information when the transporter

? has traveled a predetermined distance. When these

conditions for stable travel are satisfied, the loadilng
system may calculate and determine a travellng load amount

by using a load amount that 1s acquired when the

transporter 2 has traveled a predetermined distance.

Further, it 1s also possible to determine the measurement

timing of a traveling load amount in the following manner.

Information on a predetermined traveling road 1s stored 1n

the storage unit 62, and position information of a zone,

which allows stable travel, 1s further identified 1In the

information on the predetermined traveling rocad. When

position information, which 1s acquired by the GPS

ﬁ

information acquisition unit 56 during the travel of the

A

transporter 2, corresponds to the identified information of

the zone that allows stable travel, a load amount 1s

measured. As described above, the measurement timing of a

traveling load amount is determined and an accurate

1
)

traveling load amount is measured based on the states of

machine, such as the traveling state, the turning state,
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and the travellng position of the transporter 2 and the

p—

gradient of the traveling road. Meanwhile, 1t 1is

preferable that the following method be used when the

measurement result of a travellng load amount 1s calculated

5 and determlned 1n step SZ22. When the transporter 2 detects

-

the start of travel zn step S$520, the locading system 1

measures a load amount at a predetermined sampling interval

as long as the transporter 2 travels. For example, the

measured value of a load amount, which 1s acguired 1n a
10 predetermined period (a predetermined distance zone or a
predetermined time) durlng travel, 1s subjected to

statistical processing by the lcad-amount calculating unit

o0c of the computing unit ©0. That 1s, the freguency

distribution (histogram) of measured values of a load

15 amount, which are measured during travel, 1s obtained, and

the median of the frequency distribution 1s determined as a

traveling load amount (step S22). Even though an

inaccurately measured value caused by the state of the road

F

or the traveling state of the transporter 2 1s acguired as

20 a load amount measured during travel when thilis statistical

processing is performed, 1t 1s possible to determine a

traveling load amount by a statistical method. Accordingly,

1t 1s possible to ensure measurement accuracy. The loader

4 recelves the measured value of a load amount, which 1s

25 measured during travel, from the transporter 2, and the

F

decision of a traveling load amount, which 1s performed

using this statistical processing, may be performed by the

computing unit 80 of the loader 4.

P

(0068 ] If the loading system 1 calculates and determines

30 a traveling load amount 1n step S22, the loading system 1

calculates a difference value in step S24. That 1s, the

P
P

loading system 1 calculates a difference between the

loading load amount determined in step S18 and a traveling
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load amount determined 1n step S22 as a difference value.

_
P

when a difference value 1s denoted by AD, a

For example,

loading load amount 1s denoted by Dy, and a traveling load

“AD =

amount 1s denoted by Di, Dp — Di” 1s satisfied.

10069

F
——

The loading system 1 calculates the difference

value 1n step SZ24, stores the calculation result 1n the

storage unit 1n step S26, and ends this processing. Here,

the loading system 1 of this embodiment stores the loading

load amount calculated in step S18, the traveling load

P

and the difference value

amount determined 1n step S22,

calculated in step S24. The loading system 1 may store the

calculation result in both the storage units 62 and 82, and

y—

may store the calculation result 1n only one of the storage

units.

[0070]

P

The loading system 1 can calculate a difference

value between a loading load amount and a traveling load

P

amount by performing the processing of FIG. 9.

10071]

Next, processing, which 1s performed during the

processing for loading objects to be loaded onto the

P

processing for

transporter 2 by the loader 4, specifically,

displaying a load amount on the display devices 28 and 52

be described with reference to FIG. 10. Meanwhile,

wil]

-

the loading system 1 can perform the processing of FIG. 10

and the processing of FIG. 9 1n parallel. The processing

of FIG.

10 is performed using the calculation result of the

processing of FIG. 9 that 1s performed before the

processing of FIG. 9 to be performed 1n parallel.

(0072 ] The loading system 1 detects that objects start

to be loaded onto the transporter 2 by the loader 4, 1n

step S30. If the loading system 1 detects the start of the

the loading

loading of objects to be loaded 1n step S30,

system 1 determines a correction rule in step S32. The

loading system 1 corrects a load amount, which 1s measured
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(detected by the pressure sensors 20) while the loader 4

performs the loading work, based on various measurement

results and decision conditions 1ncluding a difference

value stored in the storage unit 62 or 82. Here, a rule,

~~
P

5 which subtracts a difference value from a load amount

measured while the loading work 1s performed, may pe used

as the correction rule. That is, a rule, which satisfies

“Dr = Dy - AD” when the load amount measured while the

loading work is performed is denoted by Dy, the difference

10 value 1s denoted by AD, and the corrected load amount 1s

denoted by Dr, may be used.

[0073] Further, a rule, which calculates a converted

difference value obtained by converting the sign of the

difference value and adds the converted difference value to

15 the load amount measured while the loading work 1s

performed, may be used as the correctilion rule. In this

case, when the converted difference value 1s denoted by AD’,

“AD’

|

- |AD|” is satisfied 1f “AD =2 0” 1s satisfled ana

“AD’ = |AD]” is satisfied if “AD < 0” 1s satisfied.

20 Furthermore, when the load amount measured while the

loading work is performed is denocted by Dy and the

corrected load amount is denoted by Dr, “Dg= Dw + AD'” 1s

satisfied. Moreover, the locading system 1 may calculate

the difference value AD as AD = D;/Dg and may calculate the

25 correction rule as Dg = Dy x AD.

10074] If the loading system 1 calculates the correction
rule in step S32, the loading system 1 calculates a load
amount in step S34, corrects the calculated load amount
based on the correction rule in step S36, and displays the

30 corrected load amount on the display device in step S38.

If the loading system 1 displays the corrected load amount

on the display devices 28 and 52 in step S38, the loading
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system 1 determines whether or not the loading work 1is
ended 1n step S40. If the loading system 1 determines that
the loading work is not ended (No), that is, if the loading
system 1 determines that the loading work is continued,
processing returns to step S34 and repeats the above-

mentioned processing. 1 the loading system 1 aetermines

that the lcading work 1s ended (Yes) 1in step S40, the

loading system 1 ends this processing (processing for

displaying a load amount on the display devices 28 and 52).

[Q0 /5] As i1llustrated in FIG. 9, the locading system 1

measures a loading load amount and a traveling locad-amount

when the same objects to be loaded are loaded, and

calculates a difference value based on the measured results.

Moreover, as 1llustrated 1n FIG. 10, the loading system 1

determines a correction rule on a condition including the

difference value calculated in FIG. 8, corrects the load

amount, which 1s measured at the time of the loading work,
using the determined correction rule, and displays the
corrected load amount on the display devices 28 and 52.
[0076] Here, since the load amount, which is measured at

—

the time of the loading work, 1s measured while the

o

suspension cylinder 16 of the transporter 2 stops, the load

amount measured at the time of the loading work 1s

gp—
.

significantly affected by the static friction reslstance of

the suspension cylinder 16 and an error of a value measured
by the pressure sensor 20 is increased. In contrast, since
the load amount, which is measured at the time of the
travel, 1s measured while the suspension cylinder 16
changes, the pressure sensor 20 can detect a more accurate
measured value. The loading system 1 can more accurately
measure a load amount at the time of a locading work by
correcting the locad amount, which is measured at the time

of the loading work, using this event based on the
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difference value between the loading load amount and the

traveling load amount. That 1is, 1t 1s possible to correct

the error, which occurs when measurement 1s performed 1n a

stop state, by correcting the load amount, which 1is

P

measured at the time of the loading work, pased on a

difference value between a loading load amount and a
traveling load amount that are measured when the same
objects to be loaded are loaded. As a result, the loading

C r

system 1 can correct the characteristics of each of the

transporters 2 by feedback processing, so that the loading

system 1 can calculate a more accurate load amount.

(0077 ] The operator of the loader 4 can adjust the load
amount by operating the working unit 44 while visually

recognizing the corrected load amount that i1is displayed on

the display device 28 or 52 of the transporter 2 or the

loader 4 at the time of the locading work. That 1s, the

operator of the loader 4 or the operator of the transporter

p— -
p— p—

? receives an offer of an accurate load amount, and can

perform the more accurate management of a locad amount.

Accordingly, the operator of the loader 4 can suppress the

pr—

occurrence of underloading and overloading and can load the

P

objects to be lcaded of which a load amount (appropriate

load amount) 1s close to a rated value onto the transporter

2. In this way, a transport system 1 can improve

productivity and suppress the occurrence of the damage oOr

*

sccident of the transporter 2 caused by overloadling Dy

loading a load amount, which is close to a rated value,

onto the transporter 2.

P

[0078] <Modification of embodiment>

Meanwhile, the invention is not limited to the above-

mentioned embodiment, and includes modifications,

slterations, and the like without departing from the range

P

where an object of the invention can be achieved. For
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example, the transporter 2 1s provided with the display
device 28 and the loader 4 is provided with the display

device 52 1n the above-mentioned embodiment, but at least

P

one of the display devices 28 and 52 may be provided and

only cone display device may be provided. Meanwhile, the
loading system 1 may be adapted to display a corrected load
amount on both the display devices 28 and 52.

00791 The loading system 1 may be provided with at

pr——

least one of the di

pl——-

‘erence value computing units 60c and

gd0a, and may be provided wilith only one difference value

computing unit. The loading system 1 may perform the same

P

calculation by the difference value computing units 60c and

80a. Likewlse, the loading system 1 may be provided with

e,

at least one c¢f the load-amount correcting units 60d and

80b, and may be provided with only one load-amount

correcting unit. The loading system 1 may perform the same

calculation by the load-amount correcting units ©60d and 80b.

10080 It 1s preferable that the loading system 1 be

provided wilith the load-amount correcting unit 80k when

being provided with the difference value computing unit 80a.
Accordingly, 1t 1s possible to process the result, which 1s
calculated by the difference value computing unit 80a, by

the computing unit 80 without sending the result, which 1s

calculated by the difference value computling unit 80a, to

the computing unit 60 again. Further, 1t 1s preferable

g—

that the loading system 1 be provided with the difference

value computing unit 60c when belng provided wlth the load-

amount correcting unit 60d. Accordingly, 1t 1s pcssible to

correct the difference value, which 1s calculated by the

*

computing unit 80, based on the difference value, which 1s

calculated by the computing unit 60, without sending the

difference value, which is calculated by the computing unit

80, to the computing unit 60.



10

15

2.0

23

30

CA 02807828 2013-02-28

38

[0081] It 1s preferable that the loading system 1

calculate a difference value by the difference value

computing unit 60c. Accordingly, 1t 1is possible to
calculate a difference value 1mmediately after measuring a
load amount by the transporter 2. Moreover, 1t 1s possible

to more reliably Terminate the calculation of th

(D

difference value before the next loading work.

0082 The loading system 1 may output the information
about the corrected load amount, which 1s calculated by the
load-amount correcting unit 60d, to the loader 4 through
the communicators 26 and 50 and display the corrected load

amount on the display device 5Z2. Further, the loading

system 1 may store the data of the difference wvalue, which

F

is calculated by the difference value computing unilit 60c,

in the storage unit 82; correct the load amount, which 1is

measured at the time of the loading work by the transporter

2, by the load-amount correcting unit 80c; and display the

corrected load amount on the display device 52.

[0083] The loading system 1 may display the corrected

load amount, which is calculated by the load-amount

correcting unit 60d, on the display device 28. In this

case, the loading system 1 can notify the operator of the

loader 4 of the corrected load amount even though the

lcader 4 1s not provided with each part of each storage

unit 82 of the computing unit 80.

(0084 ] When calculating the difference value by the

difference value computing unit 80a, the loading system 1

P

may include at least one of the traveling load-amount

measurement value data 66a and 82c and may 1nclude only one

of the traveling load-amount measurement value data.
Likewise, the loading system 1 may include at least one of
the loading load-amount measurement value data obb and 82d

and may include only one of the loading load-amount
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measurement value datsa.

(0085 It 1s preferable that the loading system 1

determine the correction rule based on the difference value

that 1s processed by the difference value processing unit

=y

g0d. The loading system 1 can more accurately correct the

load amount by determining the correction rule based on the

P

processed di

P

‘erence value. The computing unit 60 of the

loading system 1 may also be provided with unit

corresponding to the load-amount determining unit 80c and

the difference value processing unit 80d of the computing
unit 80.
[0086] The loading system 1 may perform the calculation

(step S24) of the difference value 1llustrated in FIG. S

whenever the loading work 1s performed by the loader 4, and

may perform the calculation whenever the loading work 1is

performed a predetermined number of times. Further, when

the locading system 1 calculates difference values of the

ﬁ

predetermined number of times of the loading work and can

'-‘-
—

determine that the variaticon of the difference value

converges 1n a predetermined range, the loadlng system 1

#

may reduce the freguency of the calculation of the

difference value.

A

10087 FIG. 11 is a flowchart illustrating an example of

e

a control operation of the loading system. Processing

illustrated in FIG. 11 1s an example of the processing of

step S32 of FIG. 10, that 1s, the

Jr—
p—

gr—

decision of a correction

rule. The loading system 1 acgulres position 1nformation

in step S50. It 1s possilble to acqulre the position

information through position measurement that 1s performed

pv= -

by the GPS information acqguisition units 56 and 76. If the

loading system 1 acguires position information 1n step S50,

the loading system 1 acguires loading place iInformation

based on the acguired position 1in:

‘formation 1n step S5Z.
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P

Here, the loading place information is information

P

representing an area of the loading place (an area of the

position information). That is, the

P

area of the loading

place represents a loading place, which corresponds to the

P
P

kind (guality of soil) of an object serving as an object to

pe loaded, such as a coal guarry oOor an iron cre quarry, in

P
-

the case of, for example, a mine. The loader 4 performs a

loading work without significantly moving in the loading

place for a certain periocd. Accordingly, the position

information, which represents an area in a predetermined

range of a place that 1s known as the loading place, may be

stored 1n the storage units 62 and 82 as locading place

information 1n advance; and the GPS information acquisition

e

unlt 76 of the loader 4 regularly measures its own position

information and a predetermined area

includlng obtained

position information may be stored in the storage units 62

and 82 as loading place 1nformation.

1 0088] If the loading system 1 acguires loading place

information in step S52, the loading

system 1 acquires

difference value data corresponding to the locading place

1nformation in step S54. The loading system 1 associates

p—

the loading place information with the difference value

data, and stores the loading place information and the

difference value data in the storage

unlits 62 and 82. When

acquliring difference values, the loadling system 1 assorts

the difference values in regard to a

plurality of loading

places 1n association with the loading place informatiocn

1)

related with the calculation of the difference wvalues. For

P

example, 1f the transporter 2 performs a loadling work 1in a

plurality of loading places, the transporter 2 obtains

difference values corresponding to the respective loading

-

places and stores the di:

ference values corresponding to

the loading places (loading place information). Further,
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when the transporter 2 reaches a certain loading place and

starts to perform a loading work, the loading system 1

measures the information on the current position of the

transporter 2 and reads the loading place information,

which represents a place close to the obtained position

information, from the storage units 62 and 82. Since

difference value data 1s associated with the lcading place

informaticn, difference value data to be used at the

loading place are simultaneously read out from the read

loading place information. The loading system 1 acgulires

the difference value data 1n step S54, determines a

correction rule 1n step S56, and ends this processing

(processing for determining the correction rule).

[0089] That 1s, as 1llustrated in FIG. 11, the loading

system 1 can use a correctlon rule corresponding to the

-

condition of the qgquality of scil at a lcocading place by

acquliring position information and acgquiring difference
value data corresponding to the loading place. Accordingly,

the operator of the loader 4 can perform the more accurate

management of a load amount by further l1mproving the

P

measurement accuracy of the amount of objects that are

loaded onto the transporter 2 by the loader 4. Moreover,
the loading system 1 separately accumulates difference
values corresponding to the respective loading places by

detecting the position information on the loadiling place and

using the position information. Accordingly, since a

Jp—

difference value related to the condition of the quality of

A

soil at a loading place 1is obtained, 1t 1s possible to
determine a correction rule suitable for the gquality of
soil at the loading place. As a result, 1t 1is possible to

improve the measurement accuracy of a load amount.

Fl

100801 FIG. 12 is a flowchart illustrating an example o:

a control operation of the loading system 1. Processing
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i

1llustrated in FIG. 12 1s an example of the processing of

f—

step S22 of FIG. 89, that 1s, the calculation of a traveling

load amount, and corresponds to a case where the

P

determination of the measurement timing of the above-

mentioned travelling load amount 1s performed using a

determination element referred to as a l1oad-amount

measurement point. Meanwhille, 1t 1s preferable that the

processing l1llustrated in FIG. 12 be performed by the

computing unit ©0. The loading system 1 acquires pcsition

information in step S60. The position information can be

P

acguired by the position measurement of the GPS 1nformation

acgulisition unit 56.

(0091] If the loading system 1 acgulres position

information in step S60, the loading system 1 determilines

whether or not a point 1s a load-amount measurement point

in step S62. Here, the load-amount measurement point 1s a

predetermined measurement area of a traveling load-amount.

e

If the loading system 1 determines that a point is not the

measurement point (No) in step S62, processing returns to

step S60. If the loading system 1 determines that a point

is the load-amount measurement point (Yes) 1in step Sb62, the
loading system 1 calculates a load amount 1n step Secd, uses

the calculated load amount as a traveling load amount, and

ends this processing. Meanwhile, when the loadlng system 1

determines that a point 1s the load-amount measurement

point, the loading system 1 determines whether or not the

loading system is traveling. The locading system 1

calculates a load amount only when the loading system 1s

traveling, and may use the calculated load amount as a

travelling locad amount.

10092 ] As illustrated in FIG. 12, the loading system 1

measures and acquires position information and can periform

standardization of the measurement of a traveling load
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amount by measuring a traveling load amount when traveling

in a predetermined area. Accordingly, 1t 1is possible to

perform measurement with higher accuracy. Further, since

a

predetermined load-amount msasurement point 1s based on the

premise of a travel area where the measurement accuracy oI

a traveling load amount is high, 1t s pcssible to
accurately measure a locad amount.

[0083] The loading system 1 continuously acguires and

accumulates a load amount and position i1nformation at an

P
—

interval of a constant travel distance and may periorm the

ﬁ

same processing as the processing of FIG. 12 as post-

processing for the acguired information. In thilis case, the

computing unit 80 can also perform the same processing.

(0094 ] FIG. 13 is a flowchart i1llustrating an example of

i

a control operation of the loading system 1. Processing

ﬁ

illustrated in FIG. 13 1s an example of the processing of

r—

tl

step S32 of FIG. 10, that is, the decision of a correction

rule. Here, the processing illustrated in FIG. 13 1s

performed by the computing unit 80. The loading system 1

acquires the identification information (for example, ID)

ﬁ-

of transporters 2 in step S70. The identification

P

information of the transporters 2 1s stored 1n the storag

P

unit 62 of each transporter 2. That 1s, the computing un

S

1t

80 specifies a transporter onto which objects to be loadea

are to be loaded, and acqguires the identification

information of the transporter. The computing unit 80 can

identify the transporters 2 by communicating with the

transporters 2, onto which objects are to be loaded,

through the communicators 50 to acguire the ID and the 11

of the transporters 2.

'}

[0095] If the loading system 1 acqulres the

identification information of the transporters 2 1n step

S70, the loading system 1 extracts difference value data

ke
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corresponding to the acquired transporters 2 in step S72.

The loading system 1 stores difference value data (the

p—

latest difference value data 82a and the cumulative

)

difference value data 82b), which correspond to the

respective transporters 2 operating in the site where a

s

loading work 1s performed, 1n The storage units 62 and B82.

y—
—

Accordingly, difference value data, which were obtained in

-

the past by the loading of objects onto the transporters 2

and the travel of the transporter after the loading, are

it

acqulred from the acquired i1dentification information of

— -

the transporters 2. If the loading system 1 acguires the

difference value data 1in step S72, the lcading system 1

determines a correction rule 1n step S74 and ends this

processing (processing for determining the correction rule).

[00%6] As 1llustrated 1n FIG. 13, the loading system 1

can determline a correction rule, which corresponds to the

F

characteristics of each transporter 2, by acguliring the

1dentification Informaticn of the transporters 2 and

determining a correction rule from the difference value

P‘

data of each transporter 2. Accordingly, 1t 1s possible to

improve the measurement accuracy of a load amount.

1

100971 FIG. 14 1s a flowchart illustrating an example of

P

a control operation of the loading system 1. Processing

g
P

1llustrated 1in FIG. 14 1s an example of the flow of a

treatment for evaluating a corrected load amount when the

corrected load amount 1s displayved on the display device 5Z

P
e

in the processing of step S38 of FIG. 10. The loading

system 1 may display the corrected locad amount by a

F

numerical value, but may control the display of the above-

mentioned display device 28a or the above-mentioned alarm
display portion 96 so as to display an evaluation result,
which represents whether the corrected load amount 1is

overloaded, underloaded, or appropriate, by the display
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form 1llustrated in FIG. 6. Further, a voice output unit

may be provided in the driver’s cab of the loader 4; an

output signal, which represents the evaluation result of a
load amount, may be sent to the voice output unit from the
load—-amount determining unit 80c¢; and a volce output signal
may be converted into a voice signal to notify an operacor
wilth a voice.

00981 The loading system 1 determines whether or not
the corrected load amount 1s overloaded in step S80. The

e

- whether or not the corrected load amount

determination O:

is overloaded may be performed through the comparison
between the magnitudes of the above-mentioned appropriate

load-amount data ©66d and 82f and the corrected load amount.

f the loading system 1 determines that the corrected load

amount 1s overloaded (Yes) 1n step S80, the loadlng system

1 allows the display device 28 to display a fact that the

corrected load amount 1s overloaded in step S8Z2 and ends

this processing (processing for evaluating the corrected

load amount). If the loading system 1 determlines that the
corrected load amount 1s not overloaded (No) 1in step S80,
processing proceeds to step S84 and the loading system 1

determines whether or not the corrected load amount 1s

underloaded. If the loading system 1 determines that the
corrected lcad amount is underloaded (Yes) 1n step S84, the

loading system 1 allows the display device 28 to display a

fact that the corrected load amount is underloaded in step

S86 and ends this processing (processing for evaluating the
corrected load amount). If the loading system 1 determines
that the corrected load amount is not underloaded (No) 1in

step S84, processing proceeds to step S88, the loading

system 1 allows the display device 28 to display a fact
that the corrected load amount 1s appropriate, and ends

this processing (processing for evaluating the corrected
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load amount). That 1s, the load-amount determining unit

S0C determines whether or not the corrected load amount is

—-—e

overloaded or underloaded. If the corrected load amount is

overloaded, the load-amount determining unit 80c outputs an

cutput signal, which represents this, to the display device

o0Z2. If the corrected locad amount 1s underloaded, thne locac-

amount determining unit B80c outputs an output signal, which

represents this, to the display device 52. Meanwhile, if

the load-amount determining unlt 80c determines that the
corrected load amount 1s not overloaded or underloaded and
1s within a tolerance range of an appropriate load amount,
the load-amount determining unit 80c outputs an output

signal, which represents this, to the display device 52. A

fact that the corrected load amount 1s overloaded 1s

P-

displayed on the alarm dilisplay portion 96 of the display

unlit 94 of the display device 28 by a message, a sign, Or

the like.

[0099] The locading system 1 can suppress the occurrence

—

of underloading and overloading of the objects to be loaded,

by displaying whether the corrected load amount 1s

overloaded, underloaded, or appropriate as i1llustrated in

FIG. 14; and can load the objects to be loaded of which a

load amount (appropriate load amount) 1s close to a rated

value onto the transporter Z.

P

(0100 ] Further, the transporter 2 of the embodiment

displays a load amount on the display device 28 or sends a

load amount to the communicator 50 of the loader 4 by the
communicator 26, but 1s not limited thereto. The
transporter 2 can output the calculated load amount by

various output units. Furthermore, an output destination,

when the transporter Z butputs an output signal by

communication, is not limited to the loader, and may be

other communicators, for example, a management unilit that
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manages the loading system 1.
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CLAIMS
1. A loading system that i1ncludes a transporter and a

loader, the loading system comprising:

a load-amount measuring unit installed on the

i—

transporter that measures a load amount of an object loaded

on the transporter;

a difference computing unit that computes a difference

between the load amount, which i1s measured by the load-
amount measuring unit when the object 1s loaded, and a load
amount that i1is measured by the load-amount measuring unit
after a measurement when the object 1s locaded and at a time

cf traveling;

pr—
—

ference value data

a storage unit that stores a di:

p—

indicating the difference computed by the difference

computing unit;

a correcting unit that corrects the load amount, which
is measured by the locad-amount measuring unit when the
object is loaded, based on a correction rule calculated
based on the difference value data stored in the storage
unit; and

a display unit that displays a corrected load amount

obtained by correcting the load amount by the correcting

unit.

2 . The loading system according to claim 1,

wherein the difference value 1s processed based on a

plurality of the difference value data stored 1n the
storage unit to determine the correction rule, and
the load amount, which is measured by the load-amount

measuring unit when the object is loaded, 1s corrected

based on the correction rule.

3. The loading system according to claim 1 or 2, further
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comprising:

a transporter-side communication section that is

installed on the transporter; and

a loader-side communication secticn that 1s installed
on the loader and communicates with the transporter-side
communication section,

wherein the display unit i1is installed 1n a driver’s

cab of the loader.

4 . The loading system according to claim 3,
whereln the correcting unit is i1nstalled on the lcader,
the transporter-side communication section sends

information on the load amount, which 1s measured by the

load-amount measuring unit when the object 1s loaded, to
the loader-side communication section, and
the loader-side communication section outputs the

information on the load amount to the correcting unit.

5. The loading system according to claim 4,

wherein the difference computing unit and the storage
unit are installed on the loader, and

the transporter-side communication section sends the
information on the load amount, which is measured by the
load—amocunt measuring unlit when the object 1s loaded, and

the load amount, which 1s measured by the load-amount

measuring unit after the measurement when the object 1is

r—

loaded and at the time of traveling, to the loader-side

communication section.

0. The loading system according to claim 1 or 2,

wherein the difference computing unit, the storage

unit, and the correcting unit are installed on the

transporter, and
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the display unit is installed on any one of the

outside of the transporter and a driver’s cab of the loader.

pi—

7. The loading system according to any one of claims 1 to

6, further comprising:
a pressure sensor that detectis a locad applied to a

i

suspension cylinder of the transporter,

wherein the load-amount measuring unit measures the

load amount ©f the object loaded on the transporter, based

on a detection result of the pressure sensor.

[t

8 . The loading system according to any one of claims to

7, further comprising:
a position detecting unit on at least one of the

transporter and the loadqer,

wherein the difference computling unit asscorts the

difference values for areas of pcsition informatlon where

the load amount 1s measured when the object 1is loaded,

the storage unit stores the assorted difference values,

the correcting unit determines the correction rules

for areas of position 1nformation where the load amount 1s

measured when the object 1s loaded, and

the correcting unit reads out the difference value
corresponding to a loading place, which 1s detected by the
position detecting unit when the object i1s loaded, from the
storage unit to correct the load amount, which 1s measured

by the load-amount measuring unit when the object 1is loaded.

9. The loading system according to claim 8,

wherein the position detecting unit 1s 1installed on

the transporter, and
the load-amount measuring unit measures the load

amount at the time of traveling if the position information
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detected by the position detecting unit indicates a

predetermined position.

10. The 1loading system according to any one of claims 1 to

> B,

wherein the load-amount measuring unlit determines =z

measurement timing according to a state of the transporter

g—

to measure the load amount at the time of traveling.

10 11. The loading system according to any one of clalms 1 to
3y
wherein the display unit displays an evaluation result
corresponding to evaluation that i1s performed by a load-

amount determining unit that evaluates the load amount

15 corrected by tThe correcting unit.

12. A transporter on which an object 1s loaded, the

transporter comprising:

a load-amount measuring unit that measures a load

20 amount of the locaded object;

a difference computing unit that computes a difference

between the load amount, which is measured by the load-

amount measuring unit, and a load amount that 1s measured

by the load-amount measuring unit after a measurement when

25 the object is loaded and at a time of traveling;

P

"erence value data

a storage unit that stores a di

indicating the difference computed by the difference
computing unit;
a correcting unit that corrects the load amount, which
30 is measured by the load-amount measuring unit when the

object is loaded, based on a correction rule calculated

based on the difference value data stored in the storage

unit.
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13. The transporter according to claim 12, further
comprising an output unit that outputs a corrected load
amount obtained by correcting the load amount by the

correcting unit.
14. The transporter according to claim 13, wherein the
output unit 1s a display unit that displays the corrected

load amount.

15. The transporter according to claim 13, wherein the

cutput unit is a communication section that outputs the

corrected load amount Lo an outside.

16. The transporter according to ciaim 15, wherein the
communication section outputs the corrected load amount to

a loader that loads the object.
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