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(54) VEHICLE LOGISTICS MANAGEMENT SYSTEM

(57) Itis possible to provide techniques for vehicle
distributing tasks (vehicle distribution management), ca-
pable of improving the efficiency of operations such as
registration and search of the places of storage of vehi-
cles in a terminal, realizing a low-price system with suf-
ficient management accuracy, and shortening the lead
time. This system has: a PC 3 which is used by an ad-
ministrator, a HH terminal 1 which is carried by an oper-
ator, and a GPS receiver 2. The HH terminal 1 has: a
function of reading first dataincluding the ID of the vehicle
from a medium of the vehicle; a function of obtaining po-
sitioning information (second data) from the GPS receiv-

er by the near field communication with the GPS receiver
2. When the HH terminal 1 is operated by the operator
for position registration of the vehicle, the HH terminal 1
obtains the first and second data, transmits them to the
PC 3, and causes the information corresponding to the
ID and the position of the vehicle to be registered in the
DB. The PC 3 manages, on the basis of a location (sec-
tion), a region of land serving as a target in which the
vehicle is stored in a distributing task of the vehicle, and
manages the position at which the vehicle is stored in
connection with the positioning information and an ID of
the location.
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Description

TECHNICAL FIELD

[0001] The present invention relates to information
processing techniques of a logistics management sys-
tem and the like, and more particularly to a logistics op-
eration management for vehicles (automotive vehicles),
position management for vehicles and the like.

BACKGROUND ART

[0002] Conventionally, in a logistics operation for ve-
hicles and an information processing system for man-
agement, loading of vehicles in a terminal at the time of
loading, searching and unloading of vehicles from the
terminal at the time of unloading, and their information
managements are carried out.

[0003] Inrecentyears, aglobal navigation satellite sys-
tem (GNSS), specifically, global positioning systems us-
ing U.S. global positioning satellites are used for many
purposes such as measurement, vehicle navigation, per-
sonal handheld terminals, and the like, therefore, it is
possible to easily carry out position measurement (posi-
tioning) at low cost.

[0004] One example of techniques for logistics man-
agement is disclosed in Japanese Patent Laid-Open
Publication No. 2001-348110 (Patent Document 1). In
this Patent Document 1 ("Logistics Management Method
using Handheld Terminal and System")(see Abstract),
GPS receiver faction and barcode input function are add-
ed to a handheld terminal, and on the basis of instruction
from a center system or conditions preset in the handheld
terminal, it is transmitted with GPS information or/and
barcode information (specifically both of them) from the
handheld terminal to the center system.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

[0005] Patent Document 1: Japanese Patent Applica-
tion Laid-Open Publication No. 2001-348110

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] Conventionally, in a site of a vehicle distributing
task (vehicle distribution management), IT systematiza-
tion has not really progressed due to unique character-
istics and various factors, and there is room for improve-
ment. Part of tasks (for example, basic part such as load-
ing/unloading schedule management) has been system-
atized, but in the management of storage positions of
vehicles in a terminal and in the tasks thereof, there are
unique problems and room for improvement particularly.
[0007] Characteristics and problems of conventional
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general vehicle distributing tasks are as follows.

[0008] Each vehicle as cargo is large and complex in
shape, and needed to be individually handled. Each ve-
hicle is not protected, packaged, container-housed, and
the like, and it is stored (kept) in outdoor land (terminal).
It is necessary to carefully handle it (for example, so as
not to scratch it), and high cargo-handling quality is re-
quired. In movement of each vehicle in a terminal, cargo-
handling equipment (such as for example crane and tran-
stainer) cannot be used, and each vehicle is moved by
driving by an operator (driver).

[0009] The vehicles cannot be, for example, stacked,
but are planarly stored (parallel). Therefore, large land
(terminal) is required. Space utilization efficiency in the
land having a predetermined area is not good. When the
number of the vehicles is increased, congestion occurs,
and the places for new storage lack. When the storage
places lack, there is a situation that vehicles are tenta-
tively stored in the places where no vehicles are normally
stored, and the congestion becomes worse. Depending
on the site, vehicles during manufacturing (in-process)
are temporarily stored in a terminal in some cases. Al-
though it depends on the scale of the site, many vehicles
and increase/decrease in the number thereof have to be
supported.

[0010] In alarge land (terminal), labor is taken in the
storage and search operations of vehicles depending on
its size. In large land, the places for storing the vehicles
are easily mistaken. Furthermore, in large land, it is dif-
ficult to find a target vehicle. If the place of storage is
mistaken, the vehicle cannot be easily found. If the po-
sition of storage is registered in a system, the vehicle can
be looked up and found later. However, it takes labor of
registration (for example, taking notes), and the registra-
tion is easily forgotten.

[0011] Slip, accompanying material or the like is small-
er than a vehicle body, and its model differs depending
on the manufacturer of the vehicle. Furthermore, many
vehicles are similar in color and size. Because of this,
the operator cannot distinguish whether or not it is a par-
ticular vehicle unless the operator goes to the vicinity of
the vehicle. It is necessary to carry out an operation of
checking/noting the ID of the vehicle, storage position
and the like in the vicinity of the vehicle. Also, mix-up of
vehicles caused by human errors easily occurs.

[0012] The place and manner (storage rules) of stor-
age of vehicles are various depending on the site. For
example, area separation in a terminal, the size of stor-
age areas, storage directions, and the like. are various.
A system which matches the characteristics thereof has
to be built.

[0013] Depending on, for example, change in the
needs of the owner of cargo or movement of the market,
the time (lead time) required from unloading determina-
tion (instruction) until unloading completion tends to be
shortened. The operations such as look-up of a vehicle
have to be completed in a short period of time, and it has
become difficult to taking a measure for that.
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[0014] For example, at the time of loading, at the time
of movement (shifting), or at the time of unloading of a
vehicle in a terminal, it is necessary to understand the
position of storage of the vehicle, for example, by regis-
tration or search. However, since those operations are
mainly carried out manually, this is laborious for the op-
erator, and there are many mistakes.

[0015] Furthermore, characteristics, problems, cir-
cumstances and the like in the sites of the conventional
vehicle distributing tasks will be explained hereinafter.
[0016] In an automobile manufacturing factory, in a
case of large production, 1000 vehicles or more (com-
pleted vehicles) are produced per one day. After com-
pletion of manufacturing process, these completed vehi-
cles are, for example, temporarily stored in a terminal
adjacent to the factory (loading to the terminal). Here,
although the term "terminal" is differently called depend-
ing on the site, in this specification, the terminal refers to
"space" such as outdoor land in which vehicles can be
stored. Additionally, the terminal can be construed as,
for example, a general distribution warehouse; however,
the terminal does not have a roof since it is outdoor in
this, and an environment that utilizes radio waves of GPS
is assumed. In a case of a large terminal, it is as large
as 1 square kilometer or more, and for example, several
tens of thousands of vehicles can be stored in this termi-
nal.

[0017] Inresponse to, for example, determination (in-
struction) of unloading, the vehicles (completed vehicles)
stored in the terminal are moved and loaded onto, for
example, a ship or a trailer (unloading from the terminal).
Many vehicles for domestic use are mounted on trailers
and transported by land to sales companies. In a case
of the vehicles for oversea export or domestic remote
locations, the vehicles are moved to a dock to meet the
arrival timing of a ship, then loaded onto the ship, and
transported to a terminal of a transportation destination.
Examples of transport ships include automobile carrier
ships (PCC: Pure Car Carrier). In a case of a large PCC,
about 6000 vehicles can be loaded at one time.

[0018] Furthermore, there are various cases, for ex-
ample, a case in which vehicles are manufactured after
determination of delivery destinations (transportation
destinations, sales destinations, and the like), and a case
in which a certain large number of vehicles are manufac-
tured before determination of delivery destinations. In the
sites of vehicle distributing tasks, it is necessary to store
the vehicles in the terminal while supporting such various
cases.

[0019] In each site, there is a wide range of variations
in place and rules on storage of vehicles in a terminal.
For example, in advance, vehicles are stored collectively
in a predetermined area in the unit of, for example, a
vehicle type or a delivery destination (areas are defined
in the terminal). When a vehicle is stored, space is re-
served in order to facilitate the operation, and when a
vehicle is moved, an arrangement for shortened moving
distances of vehicles in that neighborhood (front, rear,
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left, and right) is employed. Furthermore, as an example
of the storage rule, a predetermined plurality of vehicles
are stored in each area having a predetermined size (ar-
ea bounded by, for example, a parking reference line).
In an example for loading onto a ship, a plurality of vehi-
cles is stored in a predetermined area in a front-space-
filled parallel parking in one direction. In an example in
which they are loaded onto trailers, a plurality of vehicles
are stored in a predetermined area in opposing arrange-
ment.

[0020] An operation (task) of registering the place (po-
sition) of each vehicle at the time of loading is, for exam-
ple, described below. In advance, vehicle management
information including basic information such as vehicle
ID required for management is registered in a system,
printed on a medium (slip, accompanying material, and
the like), and pasted on the inside of, for example, a front
window of the vehicle. For example, the vehicle which
has been transported from a factory is moved by an op-
erator (driver) and stored in a vacant space in a terminal.
In this process, there are two cases, that is, a case in
which a rough storage area is specified, and a case in
which it is not specified. Furthermore, the information of
the place (position) in which the vehicle is stored by the
operator is not registered in a system, or after a note is
taken at that place, it is registered in the system.
[0021] An operation (task) of look-up of a vehicle, sup-
porting a case in which vehicles are transported by a ship
at the time of unloading is, for example, described below.
A list (operation instruction form) for the vehicles to be
loaded onto the ship (vehicles to be looked up) is passed
from an administrator to an operator. On the basis of the
information described in the list (for example, vehicle IDs,
storage places, and the like), the operator finds the target
vehicles which are stored in the terminal, one by one.
For example, this process is carried out by going to the
vicinity of the vehicle and visually checking the informa-
tion of a medium (for example, a slip or an accompanying
material) pasted on the vehicle. Then, when the operator
finds the target vehicle, the operator leaves a predeter-
mined mark on the vehicle. Then, immediately before the
arrival timing of the ship (timing of unloading), the oper-
ator (driver) moves the target vehicle to a predetermined
place (for example, an area or a dock) on the basis of
the above described mark.

[0022] The vehicles stored in the terminal are some-
times arbitrarily moved (shifted) in accordance with
needs. For example, preparation is carried out in ad-
vance in expectation of, for example, an unloading
schedule (unloading schedule date, delivery destination,
and the like) according to, for example, pre-information
(prior information) from the owner of cargo. More specif-
ically, the places (positions) of storage of vehicles are
changed so that the vehicles are efficiently arranged in
the terminal. When unloading (loading to a ship) is de-
termined, an operation such as loading onto the ship from
the prepared place of storage can be carried out. In con-
ventional examples, there has been pre-information, and
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lead time has allowance; therefore, it has been possible
to sufficiently take measures even by manual operations.
[0023] However, recently, it has been becoming diffi-
cult to take measures in a conventional terminal opera-
tion system (vehicle distribution management) due to, for
example, change in a distribution management system,
needs and the like of the owner of cargo and the circum-
stances of a global market. The owner of cargo desires
to short the lead time (for example, the time from unload-
ing determination (instruction) until unloading comple-
tion). Due to increase in changed factors, accuracy of
pre-information from the owner of cargo has been low-
ered. There is a tendency that the time which can be
taken for the operations of moving (shifting) and unload-
ing (look-up and the like) in the above described terminal
is reduced. For example, a conventional example has
two days of a preparation period according to pre-infor-
mation and five days of allowance as lead time (from
unloading determination until unloading completion).
However, in a recent case, there is no pre-information,
the date of unloading determination is late, and there is
only one day of lead time. The operation such as look-
up of vehicles has to be completed in a short period of
time.

[0024] In some cases, suddenly, production is signifi-
cantly increased due to, for example, large movement of
amarketor the influence of natural disasters. In this case,
vehicle storage space in the terminal lacks. In the con-
ventional state with allowance, it has been possible to
orderly and collectively store the vehicles in each area.
However, when the space lacks, it becomes more difficult
to carry out operations (measures) in the terminal. For
example, it is inevitable to sequentially store vehicles in
a vacant place of one-vehicle unit or to tentatively store
vehicles in space such as a road in which no vehicle is
normally stored.

[0025] Under the above described circumstances, in
some cases, it becomes too busy to, for example, take
a note of the vehicle store position every time, and as a
result, the positions of vehicles cannot be understood in
the system. Look-up of a vehicle in a certain small range
is easy; however, if vehicles are sporadically stored in
large land, it is extremely laborious to find the vehicles
from among many vehicles having similar shapes and
colors. As long as the vehicles are found within a time
limit (for example, departure time of a ship), it will be fine.
However, if they are not found (and left behind), it is ex-
tremely large loss.

[0026] Additionally, examples of conventional tech-
niques such as Patent Document 1 expects drivers who
carry out distributing tasks, and the GPS information ex-
pects management of the positions of the drivers at the
time of cargo handling. Therefore, when applied to a ve-
hicle distributing task which is a target of the invention of
the present application, there is room for improvement.
[0027] In view of the foregoing problem, it is a main
object of the present invention to provide techniques for
vehicle distributing tasks (vehicle distribution manage-
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ment), capable of improving the efficiency (for example,
simplify, shorten the time of) operations such as regis-
tration and look-up (search) of the places (positions) of
storage of vehicles in a terminal at the time of, for exam-
ple, loading/unloading, capable of realizing a low-price
system with sufficient management accuracy (for exam-
ple, GPS positioning accuracy) supporting the charac-
teristics of sites, and capable of shortening lead time ,
particularly by improving an IT system for vehicle position
management (introduction of individual management
and location management).

MEANS FOR SOLVING THE PROBLEMS

[0028] In order to attain the above described object, a
typical aspect of this invention is an information process-
ing system (logistics management system and the like
for transportation of vehicles) for vehicle distributing
tasks (vehicle distribution management), and the system
has a configuration described hereinafter. The system
has a vehicle-position managing function, has a function
of individual management of each vehicle and location
management, and has a function of supporting opera-
tions such as registration and look-up (search) of the
stored place (position) of the vehicle in the terminal (land)
at the time of, for example, loading/unloading.

[0029] The logistics management system of this as-
pect comprises: a computer which is used by an admin-
istrator, a terminal which is carried by an operator, and
a GPS receiver; wherein the computer has a server pro-
gram which constitutes a vehicle-position managing
function, the server program has: a first processing unit
(position registration processing unit) which manages
data information including an ID and a position of the
vehicle by registering the data information in a DB; and
a second processing unit (position search processing
unit) which searches the data information including the
ID and the position of the vehicle from the DB, the GPS
receiver has a positioning function which carries out po-
sitioning by a GPS, the computer and the terminal carry
out wireless communication with each other, the terminal
and the GPS receiver carry out near field communication
with each other.

[0030] The terminal has: afunction of reading first data
including the ID of the vehicle from a medium of the ve-
hicle; a function of obtaining second data which is posi-
tioning information from the GPS receiver by the near
field communication with the GPS receiver; and a client
programwhich constitutes the vehicle-position managing
function, the client program has: a third processing unit
(position registration processing unit) which, when oper-
ated by the operator, obtains the first and second data,
transmits the first and second data to the computer, and
causes the information corresponding to the ID and the
position of the vehicle to be registered in the DB, in order
to register a storage position of the vehicle; and a fourth
processing unit (position search processing unit) which,
when operated by the operator, searches the information
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including the ID and the position of the vehicle from the
DB of the computer, in order to search the storage posi-
tion of the vehicle.

[0031] The computer manages, on the basis of a loca-
tion (section), aregion of land serving as a target in which
the vehicle is stored in a distributing task of the vehicle,
and at the time of the position registration, manages the
position at which the vehicle is stored in connection with
the positioning information and an ID of the location.
[0032] In this system, at the time of the position regis-
tration, the terminal carries out: a process of evaluating
an accuracy of the positioning information which is the
second data obtained from the GPS receiver; a process
of comparing an evaluation value of the accuracy with a
threshold value, and determining whether to employ or
reject the positioning information for the position regis-
tration; and ifrejected, a process of discarding the second
data, and obtaining the second data which is the posi-
tioning information again from the GPS receiver.

[0033] In this system, at the time of the position regis-
tration, the terminal carries out: a process of displaying
a position of a current positioning result, on a map of the
land, on a screen of the terminal on the basis of the first
and second data obtained from the GPS receiver, a proc-
ess of displaying a previous position-registration-finished
positioning result around the position of the current po-
sitioning result, on the map of the land, on the screen of
the terminal on the basis of the data obtained from the
computer, and a process of manually moving and cor-
recting the position of the positioning result of the present
time in the screen by an operation by an operator and
determine the position for the position registration.

EFFECTS OF THE INVENTION

[0034] According to a typical mode of the present in-
vention, for vehicle distributing tasks (vehicle distribution
management), it is possible to improve the efficiency (for
example, simplify, shorten the time of) operations such
as registration and look-up (search) of the places (posi-
tions) of storage of vehicles in a terminal at the time of,
for example, loading/unloading, realize a low-price sys-
tem with sufficient management accuracy (for example,
GPS positioning accuracy) supporting the characteristics
of sites, and shorten lead time ,particularly by improving
an IT system for vehicle position management (introduc-
tion of individual management and location manage-
ment).

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

FIG. 1 is a diagram showing an operator side con-
figuration of a logistics management system accord-
ing to one embodiment of the present invention;

FIG. 2 is a diagram showing the whole configuration
including an administrator side configuration of the
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logistics management system according to one em-
bodiment of the present invention;

FIG. 3 is an explanatory diagram showing height
comparison between an operator and a vehicle in
this embodiment;

FIG. 4 is a diagram showing a configuration example
of data information in a database of the system in
this embodiment;

FIG. 5is a diagram showing a configuration example
of a map (terminal) as an application example;
FIG. 6 is a diagram showing a configuration example
of allocation of locations;

FIG. 7 is a diagram showing an example of associ-
ation between parking areas and locations (sec-
tions);

FIG. 8 is a diagram showing an example of parking
areas and storage roles;

FIG. 9 is a diagram showing an example of storage
and operation on a map (terminal);

FIG. 10 is a chart showing a (first) operation flow at
the time of loading using this embodiment;

FIG. 11 is a chart showing a (second) operation flow
at the time of loading using this embodiment;

FIG. 12 is a chart showing an operation flow at the
time of unloading using this embodiment;

FIG. 13 is a chart showing a processing flow of a
position registration in the system of this embodi-
ment;

FIG. 14 is a chart showing a processing flow of a
position search in the system of this embodiment;
FIG. 15 is a diagram showing a first output example
at the time of position search in the system of this
embodiment;

FIG. 16 is a diagram showing a second output ex-
ample at the time of position search in the system of
this embodiment;

FIG. 17 is a diagram showing an output example at
the time of position registration and correction in the
system of this embodiment;

FIG. 18 is a chart showing a processing flow of a
filtering function in the system of this embodiment;
and

FIG. 19 is a chart showing a processing flow of a
correction function in the system of this embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0036] Hereinafter, an embodiment of the present in-
vention will be explained in detail with reference to the
drawings. Additionally, parts the same in function as each
other are basically denoted by the same reference sym-
bols, and repetitive explanation thereof will be omitted.

[Outline and the like]
[0037] Asameasure for characteristics, problems, and

current status (change) of the above described vehicle
distributing task (vehicle distribution management), the
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presentinvention and embodiment provide a system con-
figuration which will be described below. In this system
(FIGS. 1, 2, and the like), individual management, loca-
tion management, and the like of vehicles are introduced
by using automatic recognition techniques (for example,
barcodes or RFIDs), GPS techniques, and the like to im-
prove the system about vehicle position management,
thereby enhancing the efficiency of operations (for ex-
ample, simplifying and shortening) such as registration
and look-up (search) of storage places (positions) for
each vehicle in a terminal at the time of loading/unload-
ing. And particularly, as functions for managing storage
places (positions) and detailed individual information for
each vehicle in the terminal at the time of loading/unload-
ing, a function of registering storage positions for vehicles
to asystem (DB) on the basis of GPS positioning (position
registering function), and a function of searching infor-
mation on registered storage positions (position search-
ing function) are provided in this system. Therefore, man-
hours, labor, mistakes and the like in an operation such
as look-up are reduced to improve or support the task.
[0038] Particularly, in location management, by man-
aging storage positions for vehicles in the terminal in a
somewhat flexible manner, space utilization efficiency
and facilitate are improved, thereby simplifying the look-
up (search) and reducing the look-up (search) time. Fur-
thermore, particularly administrators and operators in a
center system can easily and sufficiently accurately reg-
ister information on the storage position for each vehicle
to the system (DB) from anywhere in the terminal, and
easily search it later. Furthermore, particularly, registra-
tion, search and the like of each position can be easily
carried out by terminals carried by the operators (easy-
to-understand user interface is provided). By predeter-
mined systematization (GUI and the like), it is possible
to prevent the position registration for each vehicle from
being forgotten or mistaken by the operators, and to pre-
vents the vehicles from failing to be found at the time of
look-up.

[0039] Furthermore, particularly, the system which is
capable of adapting and flexibly supporting characteris-
tics (such as storage rules) of each site is provided (it is
possible to set suitable management granularity). Par-
ticularly, GPS positioning accuracy (its management
granularity) is required to be requisite minimum depend-
ing on the characteristics of each site, and it is possible
to build and operate a low-price system by using a low-
price GPS (GPS receiver). Furthermore, depending on
the positioning accuracy of the low-price GPS receiver,
mechanisms (re-positioning function, correction func-
tion, and the like) for compensating positioning accuracy
using low-price GPS are provided. Therefore, accuracy
of position registration and search can be enhanced (suf-
ficient management granularity can be realized), and the
time taken for operations can be shortened. If the accu-
racy (granularity) is desired to be further improved, a sys-
tem using GPS (GPS receiver) having high positioning
accuracy can be also built.
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[System Configuration (1)]

[0040] FIG. 1 shows a configuration of a system (lo-
gistics management system for transportation of vehi-
cles) of this embodiment including a vehicle and an op-
erator. As elementsin FIG. 1, the system has: an operator
W1; a handheld terminal (HH terminal) 1; a GPS receiver
2; avehicle 10; a GPS satellite 1003; a cap (GPS-housing
cap) 1004; a medium 1005 (for example, a slip or an
accompanying material); a barcode (BC) 1006; a parking
area (parking reference line) 1007; operation instruction
information, an operation instruction form 1008, or the
like. A reference character "A1" represents automatic
recognition (BC scanning) between the HH terminal 1
and the BC 1006 of the medium 1005. A reference char-
acter "A2" represents near field wireless communication
(for example, Bluetooth (registered trade name)) be-
tween the HH terminal 1 and the GPS receiver 2.
[0041] The vehicle 10 represents a vehicle (completed
vehicle) stored in a terminal (in this case, in the parking
area 1007 for one vehicle). The parking area 1007 is an
area in a terminal, and shows an area (a reference line
formed on the ground) partitioned for parking one vehicle.
[0042] The HH terminal 1 is a terminal device which is
carried and operated by the operator W1, and has a func-
tion of supporting operations including registration and
look-up (search) of the position of the stored vehicle. The
HH terminal 1 may be a dedicated device for distributing
tasks, or a general-purpose device such as mobile phone
(smartphone) and tablet may be used as the HH terminal
1. The HH terminal 1 is provided with a display (screen
display function), operation buttons, and the like. The HH
terminal 1 has a function of scanning and reading the BC
1006 like A1 (automatic recognition function) and a func-
tion of performing near field wireless communication with
the GPSreceiver 2 like A2 (wireless communication func-
tion).

[0043] The GPS receiver 2 is housed in (or attached
to) the cap (GPS-housing cap) 1004 of the operator W1.
The GPS receiver 2 is a small unit, and provided with a
function of receiving radio waves from the GPS satellite
1003 to carry out positioning (GPS positioning function)
and a function of wireless communication with the HH
terminal. The GPS receiver 2 has a predetermined GPS
positioning accuracy, and an existing low-price unit can
be utilized as this receiver. If the system needs the higher
GPS positioning accuracy, an expensive unit may be cor-
respondingly utilized. The cap 1004 has the GPS receiver
2 housed therein. Instead of the cap 1004, a headset
device provided with a microphone, a speaker, and the
like may be utilized. The headsetdevice may be equipped
with the functions of the GPS receiver 2.

[0044] The BC 1006 is, for example, printed on the
medium 1005. The medium 1005 including the BC 1006
is pasted on, for example, the inside of a windowpane of
the vehicle 10. Alternatively, the BC 1006 is printed on
the accompanying material installed in the vehicle 10.
The BC 1006 is encoded information for vehicle man-
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agement including VIN (vehicle management number
(vehicle ID)). The medium 1005 and the BC 1006 are
issued for logistics management of vehicles. Information
such as the VIN of the BC 1006 is managed in a system
(DB). It is assumed that the medium 1005 including the
BC 1006, which is the encoded vehicle management in-
formation such as VIN, is previously attached to the com-
pleted vehicle (10) in another step.

[0045] The operation instruction information or the op-
eration instruction form 1008 shows operation instruction
information displayed/stored by the HH terminal 1, or an
operation instruction form (for example, operation sheet)
output by printing on paper, and either one of them may
be utilized. For example, instructions of an operation(s)
to be carried out by the operator W1 (for example, infor-
mation on a vehicle to be registered or a vehicle to be
looked up) are described on the operation instruction in-
formation or the operation instruction form 1008. The op-
erationinstruction information or the operation instruction
form 1008 is issued for vehicle distributing tasks.
[0046] Additionally, the operator W1 is shown in FIG.
1. However, a person such as administrator U1 of a cent-
er system (FIG. 2) can also carry out operations by uti-
lizing the HH terminal and the like.

[System Configuration (2)]

[0047] FIG. 2 shows a configuration of the system in-
cluding the administrator side as the system (logistics
management system for transportation of vehicles) of this
embodiment. The whole system (logistics management
system for transportation of vehicles) has: a vehicle-load-
ing/unloading managing system which is a high-order
system 5; the center system 4 (vehicle-position manag-
ing system) which is a system for each site (for example,
a terminal or an office); and the above HH terminal 1 and
the GPS receiver 2 which are connected to the center
system. Operators (W1 and W2) carry and operate the
HH terminal 1 and the GPS receiver 2.

[0048] The high-order system 5 (vehicle-loading/un-
loading managing system) has software, DB, and the like
which carry out processes of managing/supporting vehi-
cle distributing tasks (management of loading/unloading
and management of operations), and the system may be
an existing system or a unique system. The high-order
system 5 may be on a network (cloud), or may be in each
site as a system integrated with the center system 4.
[0049] The center system 4 (vehicle-position manag-
ing system) has at least a vehicle-position managing
function, and this system has a PC 3 (vehicle-position
managing device). In this example, the center system 4
is composed of the PC 3 in an office and the like next to
a terminal on the site, and this system is operated and
used by the administrator U1.

[0050] ThePC 3 has a vehicle-position managing func-
tion, and has an application 33 (server program) and a
GUI function 34 using software program processes op-
erated on a CPU, ROM, RAM, OS and the like (not
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shown). The application 33 (server program) includes a
vehicle-position registering function (position-registra-
tion processing unit 33A) and a vehicle-position search-
ing function (position-search processing unit 33B). The
application 33 is linked (communicates) with an applica-
tion 13 in the HH terminal 1. The PC 3 is connected to
or incorporates a DB and is connected to or incorporates
an output device(s) such as a printer and/or a display
and an input device(s) such as a mouse and/or a key-
board. The GUI function 34 carries out a process of dis-
playing GUI information on a display screen.

[0051] The HH terminal 1 has a vehicle-position man-
aging function, and has an automatic recognition function
11 (BC reader), a near field wireless communication func-
tion 12, an application 13 (client program), and a GUI
function 14, each of which is constituted by software pro-
grams which are executed on CPU, ROM, RAM, OS, and
the like (not shown). The application 13 (client program)
includes a vehicle-position registering function (position-
registration processing unit 13A) and a vehicle-position
searching function (position-search processing unit
13B). The application 13 is linked (communicates) with
the application 33 in the PC 3. The HH terminal 1 is pro-
vided with: an output device such as a display; and an
input device such as key buttons. The HH terminal 1 may
is provided with a touch panel as a display screen, or a
main body thereof may be provided with dedicated but-
tons.

[0052] In this embodiment, the automatic recognition
function 11 is a BC reader function which scans the BC
1006 of the medium 1005, and reads vehicle manage-
ment information (data A) including the VIN (vehicle ID).
As another example, in place of this function, an OCR
(optical character reading) function or a RFID (wireless
IC tag) reader function may be used. In this embodiment,
the near field wireless communication function 12 uses
a Bluetooth (registered trademark), but may use another
method. Furthermore, this is a wired communication
function if the HH terminal 1 and the GPS receiver 2 are
connected to each other with wires. The GUI function 34
carries out a process of displaying GUI information on
the display screen.

[0053] The HH terminal 1 can be connected to, and
can communicate with the GPS receiver 2 (near field
wireless communication function 22) by using the near
field wireless communication function 12, and can obtain
positioning information (data B) from the GPS receiver 2
when needed.

[0054] The GPS receiver 2 has a positioning function
21, the near field wireless communication function 22,
and an antenna 23. The positioning function 21 carries
out GPS positioning by receiving radio waves of the GPS
satellite 1003 via the antenna 23, and outputs the GPS
positioning information (data B).

[Performance of Main Functions]

[0055] Operations of the main functions (position reg-



13 EP 2 889 234 A1 14

istration, position search) are briefly described below. In
an operation of registering a storage position of a vehicle,
the operator W1 utilizes the application 13 (the position-
registration processing unit 13A) of the HH terminal 1 to
press a predetermined button and scan the BC 1006 of
the medium 1005 of the vehicle 10, thereby obtaining the
vehicle management information (data A) including the
vehicle ID. This triggers the HH terminal 1 to obtain the
positioning information (data B) of the place/time of that
point from the GPS receiver 2 connected by the commu-
nication carried out by the near field wireless communi-
cation function 12 at the same time (in a linked manner).
Through the above described series of working, the ve-
hicle management information (data A) including the VIN
and the GPS positioning information (data B) about the
target vehicle 10 is obtained/saved in association with
each other in a memory in the HH terminal 1. Then, the
HH terminal 1 transfers the data A and B to the PC 3 of
the center system 4. The application 33 (position-regis-
tration processing unit 33A) of the PC 3 registers (stores)
the data A and B (the information including the ID and
the position of the vehicle) in the DB and returns results.
The operator W1 moves to the vehicle 10 which is a next
target, and repeats similar operations (handling).
[0056] At the time of an operation in which the storage
position of a vehicle is to be searched, the operator W1
utilizes the application 13 (the position-search process-
ing unit 13B) of the HH terminal to input search conditions
and carry out a search on the basis of the search condi-
tions. The search conditions (request) are transmitted
from the HH terminal 1 to the PC 3 of the center system
4. The application 33 (position-search processing unit
33B) of the PC 3 carries out search in the DB according
to the search conditions and returns results. The HH ter-
minal 1 displays the search result on the screen. Simi-
larly, the administrator U1 utilizes the application 33 (po-
sition-search processing unit 33B) of the application 33
of the PC 3 to input search conditions and carry out a
search on the basis of the search conditions. The appli-
cation 33 (position-search processing unit 33B) of the
PC 3 carries out search in the DB according to the search
conditions and displays a search result on the screen.

[Height Comparison and GPS Positioning Accuracy]

[0057] FIG. 3 schematically shows height comparison
of the vehicle 10, the operator W1, the GPS receiver 2,
and the like. In this embodiment, regarding the height h2
of the vehicle 10 and the GPS receiver 2 located at the
level h3 of the head (cap 1004) of the operator W1, the
GPS receiver 2 is elevated above the height h2 of the
vehicle 10. By virtue of this, unnecessary reflection of the
radio waves of the GPS by the vehicle 10 is avoided/re-
duced, and accuracy of the GPS positioning is enhanced.
[0058] The vehicle 10 is mostly a metal chunk, and if
many vehicles are densely stored, the radio waves from
the GPS satellite 1003 are reflected by the vehicles form-
ing a multipath, thereby negatively affecting (lowers) the
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GPS positioning accuracy. In order to reduce the influ-
ence of the reflection (multipath) as much as possible, it
is preferable toinstall the antenna of the GPS at a position
which is as high as possible. More specifically, it is pref-
erable to attach the GPS receiver 2 so that the radio
waves from the GPS satellite 1003 is received without
being shielded and that the reflected waves (multipath)
from the object (vehicle 10) are not received as much as
possible.

[0059] Therefore, in this embodiment, the terminal is
not provided with GPS function, the HH terminal and the
GPS receiver 2 are mutually separated and linked, and
the GPS receiver 2 is attached to the cap 1004 of the
operator W1. The cap 1004 is a dedicated cap in which
a bag housing the GPS receiver 2 is provided at the top
(head top part) thereof. When the operator W1 is carrying
out a predetermined operation by using the HH terminal
1, the GPS receiver 2 is at a level higher than the vehicle
10. By virtue of this, positioning can be carried out with
the influence of the reflection from the vehicle 10 being
reduced. Thus, sufficiently accurate positioning can be
easily carried outevenifthe GPSreceiver 2islow in price.
[0060] As another example, the GPS receiver 2 may
be attached to a part of a back collar or shoulder of the
clothing worn by the operator W1 instead of the cap 1004.
As a result, similar effects can be obtained. In this oper-
ation, the operator W1 who operates the completed ve-
hicle (10) should not wear an object which has a potential
to scratch the vehicle, as much as possible. Therefore,
although the GPS receiver 2 is desired to be high as
possible, it is not possible to, for example, carry a stick-
like object on the back of the operator W1, and attach
the GPS receiver 2 at the tip thereof.

[0061] The GPS positioning result has errors caused
by various factors (for example, received radio wave in-
tensity from the GPS satellite, GPS satellite position, the
state of the ionized layer of the earth, and the like at the
time of positioning). In a high-performance GPS (GPS
receiver) for surveying, errors are small (for example:
about several millimeters to several centimeters); how-
ever, it is extremely expensive, and this device is large
and heavy in many cases. Furthermore, it takes a long
time to carry out positioning of one point (for example:
several minutes to several tens of minutes). Because of
this, it is not suitable for the vehicle distributing task. On
the other hand, in a GPS (GPS receiver) for consumer
equipment such as car navigation, itis low in price, small,
and light. However, its GPS positioning accuracy is af-
fected by errors caused by the above described various
factors, and reduced. The positioning error thereof is, for
example, several meters to several tens meters.

[0062] In this embodiment, the system is designed in
a balanced manner by using the low-price device which
is used as the GPS receiver 2, and providing a mecha-
nism compensating errors while taking its relatively low
GPS positioning accuracy into consideration. In a task
using this system, in order to register the storage position
of a vehicle, for example, the position of each of the ve-
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hicles closely-spaced and stored in a terminal is meas-
ured by the GPS. One vehicle is within the range of a
size of, for example, about 2.5 m 0 5 m. In positioning
of the stored vehicle using the present GPS receiver 2,
when the positioning error thereof is about several m or
less, the mistake that could occur in system registration
is only mix-up between an adjacent vehicle and the target
vehicle. Therefore, in a case in which the target vehicle
is looked up (searched) later on the basis of the result of
the positioning and registration, if the corresponding ve-
hicle is not present at the specified place (position), the
vehicle can be easily found only by checking the vehicles
adjacentthereto (around). As described later, the present
system has, for example, a function of correcting the po-
sition at the time of vehicle position registration. There-
fore, a low-price receiver having a measurement error of
about several m to several tens of m can be utilized as
the GPS receiver 2 as described above.

[DB (data information)]

[0063] FIG. 4 shows a configuration example of the
data information managed in the DB of the center system
4 in the system of FIG. 2. As an example, vehicle man-
agement information (D1), terminal management infor-
mation (D2), operation management information (D3),
and the like are managed in tables.

[0064] As management information items, the vehicle
management information (D1) has: a vehicle ID (= VIN:
Vehicle identification Number), model, vehicle type, ve-
hicle body color, delivery destination (for example, trans-
portation destination), loading date, unloading date, stor-
age position (vehicle position information) (for example,
yard, area, location (section), GPS positioning informa-
tion), status, and the like. The vehicle ID is information
which uniquely identifies the vehicle 10. The storage po-
sition is information which identifies the place (position)
in which the vehicle 10 is stored in the terminal and con-
sists of, for example, a yard ID, an area ID, a location
(section) ID, and GPS positioning information (lati-
tude/longitude, coordinate point). The status is the infor-
mation such as vehicle accompanying information, do-
mestic use or exporting (oversea) use, or an operation
type.

[0065] The terminal management information (D2) in-
cludes map information (map) and location management
information. The map information (map) includes man-
agement information (ID (number), position information,
and the like) of each unit such as terminal, yard, area, or
parking area described later (FIG. 5). The map informa-
tion may be obtained by utilizing, for example, an existing
map service (data). The location management informa-
tion includes management information of a location (sec-
tion). In the location management information, an ID, a
position (the coordinate of a representative point), a size,
and the like are managed in the unit of the location (sec-
tion) described later (FIG. 6).

[0066] As management information items, the opera-
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tion management information (D3) has: an operator (ID,
name, and the like), operation instructions (for example,
movement origin position, destination position), an oper-
ation state (for example, loading, movement (shirt), un-
loading, and the like), an operator position, and the like.
The positioning information (the positioning information
at the time of vehicle position registration and periodic
positioning information) by the GPS receiver 2 can be
utilized as the operator position. For example, an oper-
ator who started an operation, a HH terminal which was
used in that operation, and start time of that operation
can be understood by pasting a barcode or the like rep-
resenting an operator ID or the like on a nameplate (ID
card or the like) of each operator (for example, W1) and
reading the ID with the HH terminal 1 of the operator at
the time of start of the operation. Also, separately from
obtainment of the vehicle position information (position-
ing information) by a position registration operation, the
HH terminal 1 of the operator may be configured to au-
tomatically/periodically (for example, every one minute)
obtain the position of the operator (HH terminal 1) by
positioning using the GPS receiver 2 and transmit/regis-
ter the position to the system (DB). By virtue of this, the
motion line of the operator can be understood, and this
can be utilized for optimization of the task.

[0067] In this embodiment, the positioning information
(data B) obtained by the GPS receiver 2 is transmitted
in a NMEA format which includes accompanying infor-
mation such as for example latitude/ longitude informa-
tion, the number (M) of the GPS satellites used in the
positioning at that time, and HDOP (N). The present sys-
tem (DB) stores various set values (for example, thresh-
old values m1 and m2 of the number (M) of the GPS
satellites and a threshold value n of HDOP (N) described
later).

[Linkage with High-Order System]

[0068] In FIG. 4, an example of linkage between the
high-order system 5 and the center system 4 is as below.
The high-order system 5 (vehicle-loading/unloading
managing system) is designed to manage loading/un-
loading information for vehicles, and issue an operation
instruction list of loading/unloading (with nolocation man-
agement) to the center system 4. The center system 4
(vehicle-position managing system) is designed to re-
ceive the loading/unloading operation instruction list
(with no location management) from the high-order sys-
tem 5. For example, the PC 3 is designed to convert it to
information in a format supporting the location manage-
ment of this embodiment. Additionally, the conversion
may be carried out in the high-order system 5. Then, on
the basis of the loading/unloading operation instruction
list (with location management), the center system 4 (PC
3) is designed to issue an operation instruction from the
administrator U1 to, for example, the operator W1.
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[Terminal]

[0069] FIG. 5 shows a configuration example of the
map (terminal). This terminal TO (automobile (completed
vehicle) terminal) is an outdoor land serving as a storage
space for vehicles 10 (particularly, completed vehicles is
kept until shipment after manufacturing) for vehicle dis-
tributing operation. Here, in another distributing opera-
tion, in place of the term "terminal”, it is referred to as
"warehouse", "distribution center" and the like. Cargo
(load) is vehicles 10. Hereinafter, loading (arrival) and
unloading (shipment) from the terminal TO will be de-
scribed. The vehicle (completed vehicle) 10 transported
(moved) from a loading origin such as factory or another
terminal is loaded (arrival, receiving) into the terminal TO
and stored (parked, kept). The vehicle 10 stored in the
terminal TO is carried out (picked and the like) for trans-
portation to a delivery destination (transportation desti-
nation) and unloaded (shipped). Forexample, the vehicle
is moved from the terminal TO to a dock or the like for
loading onto a ship. As transportation means, ship, trailer
and the like is used. The vehicles are moved by drivers
in the terminal TO. A first yard Y1 is a receiving/storing
yard mainly used in loading. A second yard Y2 is a hoist-
ing yard mainly used for unloading. Additionally, not only
completed vehicles, but also in-process vehicles and the
like may be stored.

[0070] Theterminal TO canbe separated into particular
areas. Forexample, examples of the areasinclude: areas
for respective loading origins, areas for respective vehi-
cle types, areas for respective delivery destinations, and
areas for respective unloading dates.

[0071] Asone of operations for loading, information on
vehicle storage position and the like is registered in the
system (DB). As one of operations for unloading, infor-
mation on the vehicle storage position is searched from
registered information of the system (DB) to look-up (find)
the target vehicle to move the vehicle. Also in a case
where the storage position is changed (shifted) in the
terminal TO, the position is appropriately searched/reg-
istered. However, when the vehicle is stored in a partic-
ular area for unloading, position registration (position
management) can be omitted. The configuration is not
limited to that of the present example, and a plurality of
terminals, yards, areas, and the like can be hierarchically
provided.

[Location and Granularity]

[0072] FIG. 6 shows one configuration example of al-
location of locations (grid). In this system (the center sys-
tem 3 (PC 3) and the HH terminal 1), location manage-
ment (or free location management) of the vehicles 10
in the terminal TO (map) is carried out. Therefore, in this
figure, the configuration example of the locations allocat-
ed to the map (terminal TO) is shown. This is a configu-
ration of grids (matrix-like sections). One ID (location ID)
is imparted to one location corresponding to a square
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section. For example, one location is represented by "A-
1". In this system, the storage position of the vehicle 10
is managed by the unit (ID) of the location (section) to-
gether with the GPS positioning information. Thus, the
granularity of the vehicle position management corre-
sponds to the granularity of the location management.
[0073] A suitable location configuration (granularity) is
designed depending on the GPS positioning accuracy,
terminal configuration, vehicle size, storage rules of each
site, and the like. It is designed also in consideration of
average storage space for vehicle (by taking into ease
of operation into consideration), the size of each parking
area (parking reference lines) formed on the road sur-
face, and the like.

[0074] As a configuration of one location (section), in
a first example, the size of each square location is 5 m
0 5 m. For the sake of ease, the ratio of one location to
the number of vehicles is 1:1. In other words, one vehicle
10 is stored in one location. The average storage space
for each vehicle is 5 m [0 5 m (larger in size than vehicle
and enough for storage of vehicle). In a second example,
the size of one location is 5 m [0 5 m, and the ratio of one
location to the number of vehicles is 1:2 (two vehicles 10
are stored in one location). The average storage space
for each vehicle is 2.5 m [ 5 m, which is the same in size
as the vehicle. In a third example, the size of one location
is 10 m O 10 m, the ratio of one location to the number
of vehicles is 1:8, and eight vehicles 10 are stored in one
location.

[0075] In this embodiment, the GPS positioning accu-
racy (positioning error) by the GPS receiver 2 is, for ex-
ample, several m to 10-odd meters (here, in order to fa-
cilitate understanding, particularly assumed to be 10 m
in order to facilitate understanding). It is assumed that
the average size of one vehicle is 2.5 015 m. On the other
hand, the granularity of location management is equiva-
lent (several m to 10-odd m (particularly 10 m)) to the
GPS positioning accuracy (positioning error) (above de-
scribed third example). The granularity of location man-
agement suitably employs the unit of some grouped ve-
hicles instead of the unit of each vehicle (above described
first example) since the GPS positioning accuracy is, for
example, several meters or more (particularly 10 m).
Therefore, for example, the above described third exam-
pleis employed. In this case, the granularity of the vehicle
position management (location management) is 10 m
corresponding to the size of the section.

[0076] The configuration is not limited to the above de-
scribed configuration examples, and other location con-
figurations (design) can be also employed. In a case in
which the granularity of the vehicle position management
(location management) is larger than that of the GPS
positioning accuracy, errors in position registration are
reduced. In an opposite case, space utilization efficiency
can be improved. It can be designed with a necessary
balance in consideration of prioritized effects. Further-
more, the present system may be configured to be pro-
vided with a function capable of variably setting (adjust-
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ing) the granularity (location configuration) of the above
described location management. In that case, the bal-
ance can be adjusted depending on the characteristics
of sites.

[0077] As a result of introduction of this location man-
agement, the vehicle storage positions in the terminal TO
basically become free (arbitrary in vacant locations), op-
eration time can be shortened, space utilization efficiency
is improved, and increase/decrease in the number of
stored vehicles can be easily adapted.

[0078] In this embodiment, the location management
is carried out by using the simple grid structure, but may
be carried out on the basis of the structure of the location
(section) corresponding to the shape of the map (termi-
nal). For example, locations are set to match parking ar-
eas which are discontinuously present on the road sur-
face. In that case, the calculations for associating be-
come complex, but the positions of registration of the
vehicles become easily distinguishable.

[Parking Area - Location]

[0079] FIG. 7 shows an example of association be-
tween the parking areas (1007) and locations (sections)
in the map (terminal TO). In case (a), one parking area
(one vehicle) is managed in connection with one location
(section) as a first example corresponding to FIG. 6. As
a second example, two parking areas (two vehicles) are
managed in connection with one location (section). In
case (b), a plurality (for example, 8) parking areas (ve-
hicles) are managed in connection with one location (sec-
tion). The stored vehicles in one location (section) are
managed (registered) by the same location ID.

[0080] When the first example is employed, each ve-
hicle can be found as a pinpoint at the time of position
search. Instead, each location (section) is relatively
small, and the required GPS positioning accuracy is
needed. On the other hand, when the third example is
employed, since each location (section) is relatively
large, and the required GPS positioning accuracy can be
relatively suppressed low (low-price GPS receiver 2 can
be utilized). In the third example, if a vehicle in one loca-
tion (section) is to be looked up (position search), the
target vehicle cannot be found as a pinpoint; however,
when the operator goes to the section of the location ID,
the vehicle is certainly present in the at most eight vehi-
clestherein, and the target vehicle can be therefore easily
found since there are about eight vehicles.

[Storage Rules]

[0081] FIG. 8 shows examples of parking areas and
storage rules in the map (terminal TO). These are con-
ventionally existing examples, but can be also supported
by the present system.

[0082] In anexample (a), there is a plurality of parking
areas (parking reference lines) (802) sectioned by aroad
(801), and parking area numbers (803) and the like for
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identification are applied on the road surface. In some
cases, vehicles are temporarily stored also on the road
(801).

[0083] Inanexample (b), vehicles are loaded ona ship,
and in this case, vehicles are closely-spaced and stored
in parallel parking in a single direction in parking areas
(811).

[0084] Inanexample (c), vehicles areloaded on atrail-
er, and three vehicles and three vehicles are stored so
as to face each other.

[0085] Other than that, for example, vehicles may be
stored in an orderly manner under certain rules in each
parking area. For example, vehicles may be stored so
that their right tires are disposed on a line of a parking
area. For example, in an area (for example (b)) in which
a plurality of vehicles are parked, vehicles may be close-
ly- spaced and parked in a parallel parking manner as
much as possible.

[Storage/Operation Example]

[0086] FIG.9 showsanexample of storage, operation,
and the like in the terminal TO. The vehicles (completed
vehicles) 10 are loaded from, for example, an exit of an
adjacent factory. For example, there are two vehicles
having VIN= 1 and 2. The vehicle having VIN=1 is stored
in a first area A1 (vacant arbitrary position) in the first
yard Y1. The operator W1 carries out position registra-
tion, and a location ID corresponding to the storage po-
sition is, for example, A-1. Similarly, the vehicle having
VIN=2 is stored in a second area A2 (vacant arbitrary
position) in the first yard Y1. The operator W1 carries out
position registration, and a location ID corresponding to
the storage position is, for example, B-1. The areas A1
and A2 of the yard Y1 are, for example, areas for respec-
tive vehicle types.

[0087] IntheyardsY1and Y2, dependingon operation
policies, the vehicles may be stored at free positions, or
may be stored in an orderly manner roughly in each area.
[0088] In the terminal TO, on the basis of unloading
schedule information and the like, the storage positions
of the vehicles can be arbitrarily moved (shifted) if there
is allowance. In this example, in response to the fact that
spare time is short (the time from determination until load-
ing to a ship is shortened) on the basis of requests from
owners of the goods, the vehicles are only moved from
the first yard Y1 to the second yard Y2 at the timing of
unloading determination. The second yard Y2 has, for
example, areas B1 and B2 respectively for delivery des-
tinations. The efficiency of the operations is improved
when the vehicles are stored in the areas respectively
which are for the delivery destinations.

[0089] For example, at the timing when unloading
(loading to ship) is determined, the target stored vehicles
in the first yard Y1 are moved (shirted, picked, hoisted)
tothe area, which are for respective delivery destinations,
in the second yard Y2. The administrator U1 or the op-
erator W1 searches the positions of the vehicles (VIN=1,
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2) which are targets of unloading (movement). As aresult
of the search, the operator W1 finds the target vehicles
and moves (drives, parks) the vehicles to the areas in
the second yard Y2. For example, both of the vehicles
having VIN=1, 2 are for the same delivery destination A.
Therefore, the vehicles having VIN=1, 2 are moved to
the area B1 corresponding to the delivery destination A.
Then, in accordance with needs, the storage positions
after the movement are similarly registered. If position
management becomes unnecessary at this point, the po-
sition registration can be omitted. For example, if they
are stored in the area for each delivery destination be-
cause of unloading determination, position registration
isunnecessary since the positions thereof are clear (look-
up is easy).

[0090] Furthermore, depending on the site, the oper-
ations in the terminal TO are sometimes shared by a plu-
rality of operators. For example, there are two operators
including the first operator W1 who carries out position
registration, and the second operator W2 who is in charge
of moving vehicles by driving. As a basic example of the
task, the administrator U1 of the center system 4 carries
out overall operation management, and instructs the op-
erators W1 to carry out operations.

[Operation Flow]

[0091] An example of an operation flow using the sys-
tem of this embodiment will be explained with reference
to FIGS. 10 to 12.

[Operation Flow for Loading (1)]

[0092] FIG. 10 shows an operation flow for loading. In
this case, a vehicle 10 carried from a loading origin such
as a factory is stored in the yard Y1 in the terminal TO.

(A) First, a reference character "A" shows a case in
which, for example at the exit of the factory or the
entrance of the terminal TO, the administrator U1 of
the center system 4 passes devices (the HH terminal
1 and the GPS receiver 2) to each operator W1 (driv-
er) for loading operations (position registration). On
the other hand, a reference character "B" shows a
case in which the above described devices (1 and
2) are not passed to him/her (next FIG. 11). The case
"A" is as follows.

(A1) A reference character "A1" shows a case in
which, for example, an area of a rough storage place
in the yard Y1 is indicated as a loading operation
instruction 1008 from the administrator U1 to the op-
erator W1. A reference character "A2" shows a case
in which, for example, the above described area of
the rough storage location is not indicated (freely se-
lected in this case).

(S1) In the case A1, in step S1, the operator W1
wears the devices 1 and 2, checks the operation in-
struction form/information 1008, and stores (moves
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and parks by driving) a specified vehicle in a vacant
part in the specified rough storage place (area) in
the yard Y1.

(S2) In the case A2, in step S2, the operator W1
wears the devices 1 and 2, checks the operation in-
struction form/information 1008, selects a vacant
place in the yard Y1, and stores (moves and parks
by driving) a specified vehicle in the place.

(S3) The operator W1 carries out a position registra-
tion operation of by using the devices 1 and 2 at the
place of the above described stored vehicle. Specif-
ically, for example, an operation of pressing the pre-
determined button of the HH terminal 1 and scanning
the BC 1006 is carried out. As a result, the HH ter-
minal 1 obtains the vehicle management information
(data A) including the ID of the above described ve-
hicle and the GPS positioning information (data B).
(S4) Subsequently, the above described data A and
B are transferred from the HH terminal 1 to the center
system 4 (PC 3) by wireless connection and regis-
tered in the DB. Alternatively, the devices 1 and 2 of
the operator W1 are collected later, for example, at
the entrance of the terminal TO, and the data A and
B in the HH terminal 1 is directly transferred to the
PC 3 by wired connection and registered in the DB
by the administrator U1. If there is a plurality of ve-
hicles serving as targets, the operator W1 moves to
a next target vehicle and repeats an operation (han-
dling) similar to the above described operation.

[Operation Flow for Loading (2)]

[0093] FIG. 11 shows aflow of the case B in the above
described operation flow for loading. In the case B, the
vehicle is firstly stored by the first operator W1 who does
not have the devices 1 and 2, position registration is then
carried out by the second operator W2 by using the de-
vices 1 and 2. Reference characters "B1" and "B2" rep-
resent the presence/absence of the instruction on the
rough storage place as well as the above case.

(S1) In the case B1, in step S1, the operator W1
checks the operation instruction form/information
1008 and stores the specified vehicle in a vacant
part in the specified storage place (area) in the yard
Y1.

(S2) In the case B2, in step S2, the operator W1
checks the operation instruction form/information
1008, selects a vacantpartinthe yard Y1, and stores
the specified vehicle in the selected part.

(S3) In step S3, at the place of the stored vehicle,
the operator W1 marks this stored vehicle with a pre-
determined mark showing a state in which position
registration (positioning) is not finished (and in which
position registration should be carried out later). For
example, an object such as a card is sandwiched by
awiper, a wiper is raised, or a sun visor in the vehicle
is pulled down.



23 EP 2 889 234 A1 24

(S4) Then, at the appropriate time, the operator W2
brings the received devices 1 and 2 with him/her,
moves/checks around in the terminal TO (in the yard
Y1), and finds the stored vehicle by relying on the
mark (showing a state in which the position registra-
tion is not finished) formed in S3. The operator W2
carries out an position registration operation the
same as the above by using the devices 1 and 2 for
the found stored vehicle, and obtains the vehicle ID
(data A) and GPS positioning information (data B).
Then, the data A and B is transferred from the HH
terminal 1 to the center system 4 (PC 3), and regis-
tered in the DB.

[Operation Flow for Unloading (1)]

[0094] FIG. 12 shows an operation flow for unloading.
In this case, before unloading (loading onto a ship) a
target vehicle, the vehicle is once moved (shifted) from
the first yard Y1 (area of a storage place at the time of
loading) into the second yard Y2 (area for, for example,
each delivery destination) and stored. When there is not
enough time, direct unloading from the yard Y1 can be
also carried out.

(S1) In step S1, the administrator U1 of the center
system 4 receives information (unloading instruction
information) such as unloading determination (un-
loading date) about the stored vehicle in the terminal
TO from the high-order system 5. When there is
enough time before the unloading day (shipping and
departure time), the vehicle is moved (shifted) in ad-
vance.

(S2) In step S2, before the unloading day (shipping
and departure time), the administrator U1 outputs
(issues) an operation sheet for an unloading opera-
tion together with the information S1 and stored ve-
hicle information (vehicle 1D, storage position, and
the like) stored in the system (DB). This operation
sheet includes the information of a storage place of
a movement origin of the target vehicle (in the yard
Y1) and a storage place of a delivery destination (in
the yard Y2).

[0095] Instep S2, the administrator U1 can search the
information such as the storage position of the target ve-
hicle by carrying out a process using the position search-
ing function 33B of the application 33 of the PC 3. The
detailed storage position of the vehicle can be found out
by inputting a vehicle ID and the like as search conditions
and executing a search. The information obtained in the
search may be added to the operation sheet.

(C1) Next, a reference character "C1" shows a case
in which the vehicle is moved (shifted) to and stored
in advance in the area which is for each delivery des-
tination of the vehicle in the second yard Y2, and
vehicle position management is subsequently car-
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ried out in the yard Y2 (a case in which position reg-
istration is carried out at the time of storage in the
yard Y2). Furthermore, a reference character "C2"
shows a case in which vehicle position management
is not carried out for the stored vehicle in the second
yard Y2.

(S3) In the case C1, in step S3, the administrator U1
passes the devices 1 and 2 and the operation sheet
of S2 to the operator W1. As well as the case of
loading, the operation sheet may be paper or infor-
mation transferred to and displayed by the HH ter-
minal 1.

(S4) In step S4, the operator W1 checks the contents
of the operation sheet and finds the vehicle at the
specified storage location (movement origin) in the
yard Y1. In this process, the operator W1 can look-
up the vehicle while searching the detailed storage
position of the target vehicle and checking it on the
screen not only by the information of the operation
sheet but also by a process using the position
searching function 13B of the application 13 of the
HH terminal 1.

(S5) In step S5, in accordance with the instruction
of the operation sheet, the operator W1 drives and
moves the target vehicle and stores the vehicle in
the specified storage place (for example, area for
each delivery destination) in the yard Y2.

(S6) Instep S6, the operator W1 carries out a position
registration operation about the stored vehicle by us-
ing the devices 1 and 2, obtains "the ID or the like
(data A) of the storage vehicle" and "GPS positioning
information (data B)", transfers the data to the center
system 4 (PC 3), and registers that to the DB.

(S7) In step S7, for reliably management of an un-
loading event about the stored vehicle, immediately
before unloading (shipping) on the unloading day,
the operator W1 obtains the vehicle ID and the like
from the BC 1006 of the vehicle by using the devices
1 and 2 and records a unloading completion event
of the vehicle with respect to the DB of the center
system 4. Then, in the system, since position man-
agement of the vehicle is not needed as a result of
unloading completion, a process of deleting the po-
sition management information is carried out.

[Operation Flow for Unloading (2)]

[0096] In the above case, the flow of C2 is as follows.
In C2, since position management is not needed after
storage in the yard Y2, position registration using the
devices (1 and 2) is not carried out. As an example cor-
responding to C2, areas are clearly separated, for exam-
ple, for delivery destinations or for shipment date in the
yard Y2. Although position registration is not carried out,
the HH terminal 1 may be used, for example, for position
search or display of operation instructions.

(S3) The administrator U1 passes the operation
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sheet of above step S2 to the operator W1.

(S4) The operator W1 checks the contents of the
operation sheet, and finds the vehicle at the specified
storage place (movement origin) in the yard Y1. In
this process, as well as the above case, the position
searching function may be utilized by using the HH
terminal 1.

(S5) In accordance with the instruction of the oper-
ation sheet, the operator W1 drives and moves the
target vehicle, and stores the vehicle in the specified
area in the yard Y2.

(S6) The operator W1 does not carry outan operation
of position registration about the stored vehicle. Fur-
thermore, when an unloading event about the stored
vehicle is to be reliably managed, a process similar
to that of above step S7 is carried out.

[Position Registering Process]

[0097] A basic processing flow of the position register-
ing function in the system of this embodiment will be ex-
plained withreference to FIGS. 2and 13. The explanation
will be given for the case in which the HH terminal 1 (ap-
plication 13) is operated by the operator W1. However,
the PC 3 (application 33) may be operated by the admin-
istrator U1, and it can be similarly carried out.

(S101) At the time of position registration, at the
place of the target vehicle 10, the operator W1 uses
the position registering function (13A) of the appli-
cation 13 of the HH terminal 1. The operator W1
presses a predetermined button (for position regis-
tration) of the HH terminal 1, and scans the BC 1006
of the medium 1005. The position-registration
processing unit 13A reads the vehicle management
information (data A) including the vehicle ID from the
BC 1006 by the automatic recognition function (BC
reader) 11.

(S102) Then, above described S101 triggers the au-
tomatic recognition function 11 of the HH terminal 1
to link with the near field wireless communication
unit 12 to link with the near field wireless communi-
cation unit 22 of the GPS receiver 2 by near field
wireless communication. The GPS receiver 2 ob-
tains the GPS positioning data information (data B)
(NMEA format) of the place and time at that point by
the positioning function 21 and the antenna 23. The
data B corresponds to position information of the ve-
hicle 10. Then, the data B is transferred from the
GPS receiver 2 to the HH terminal 1 by near field
wireless communication.

[0098] Additionally, after S102, a process of a later-
described filtering (re-positioning) function (FIG. 18)
and/or a process of the correction function (FIG. 19) may
be inserted.

[0099] Regarding the map information displayed on
the screen by the GUI function 14 of the HH terminal 1
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at the time of the position registering process, directions
may be set, or the direction in which the operator is going
may be selected and set to match that on the screen.

(S 103) The application 13 (position-registration
processing unit 13A) of the HH terminal 1 obtains
the above described data A and B and once saves
the data in the memory so that the data A and B are
associated with each other.

(S104) Then, the above described data A and B are
transferred from the application 13 of the HH terminal
1 to the application 33 of the PC 3 of the center sys-
tem 4. In this process, as a first method, the appli-
cation 13 (position-registration processing unit 13A)
of the HH terminal 1 transfers the data A and B to
the application 33 of the PC 3 of the center system
4 by wireless communication (for example, Wi-Fi).
This timing can be continuous (prompt) from the but-
ton operation (1 trigger operation) of S101. Alterna-
tively, it may be transferred after the intermediation
of a predetermined button operation.

Furthermore, as a second method, after the opera-
tion at the place of the stored vehicle, the HH terminal
1 may be brought (and collected) to the place of the
center system 4 (PC 3). The HH terminal 1 is con-
nected to the PC 3 by a wire(s) (for example, cradle),
and the data A and B are transferred to it.

(S105) The application 33 of the PC 3 carries out a
process to register (save) the data A and B from the
HH terminal 1 in the DB in a predetermined format,
and returns a registration result to the HH terminal
1 as a response.

[0100] Furthermore, as the information of the position
registration to the DB, latitude/longitude information (co-
ordinate point on a map) or the like according to the GPS
positioning information (data B) may be registered with-
out being changed, information in the unit of a location
or the like calculated from the latitude/longitude informa-
tion may be registered, or both of them may be registered
in association with each other.

[Position Searching Process]

[0101] A basic processing flow of the position search-
ing function in the system of this embodiment will be ex-
plained with reference to FIGS. 2 and 14. The explanation
is given for the case in which the HH terminal 1 (applica-
tion 13) is operated by the operator W1. However, even
when the PC 3 (application 33) is operated by the admin-
istrator U1, it can be similarly carried out.

(S201) at the time of position search, the operator
W1 uses the position searching function (13B) of the
application 13 of the HH terminal 1. The operator W1
executes position search by inputting search condi-
tions (for example, VIN) on the screen and pressing
a predetermined button.
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(S202) The application 13 of the HH terminal 1 caus-
es the position-search processing unit 13B to trans-
mit a search request including the search conditions
of S201 to the application 33 of the PC 3 of the center
system 4 by wireless communication. In accordance
with needs, the GPS positioning information at that
point (more specifically, the information indicating
the position of the operator W1) may be obtained
and transmitted together.

(S203) The application 33 of the center system 4
(PC 3) causes the position-search processing unit
33B to search the DB by the search conditions of
S202 from the HH terminal 1, retrieves storage po-
sition information or the like of the target vehicle,
organizes the data of the search result, and makes
aresponse to the HH terminal 1. In accordance with
needs, data of the map and the like may be trans-
mitted together.

(S204) The application 13 of the HH terminal 1 dis-
plays the search result received from the center sys-
tem 4 on the screen. More specifically, information
such as the storage position of the target vehicle
(corresponding yard, area, location, parking area,
and the like) is displayed on the map. The position
of the operator W1 may be also included in the dis-
play. By virtue of that, the operator W1 can easily
find out the relative positions of the target vehicle
and him/her, and operation efficiency is improved.

[Output Example 1 (at the time of Position Search)]

[0102] FIG. 15 shows an output example 1 at the time
of position search. In this case, information at the time
of position search is displayed together with operation
instructions on the display screen of the PC 3 by the
administrator U1. Information similar to this may be dis-
played on the screen of the HH terminal 1, or may be
printed on paper (operation sheet) by a printer. Similar
output can be carried out also at the time of position reg-
istration.

[0103] For example, the administrator U1 creates and
displays an operation sheet on the basis of a list of the
above described loading/ unloading operation instruc-
tions by the PC 3. As items, an example of FIG. 15 has
VIN (vehicle ID), storage place (position), attribute, state,
delivery destination, and the like. The storage place (po-
sition) has ID of yard, area, location and the like indicating
the storage place of vehicle. The attribute is, for example,
delivery destination. The state is, for example, operation
type (operation state) (for example, loading/shifting/un-
loading). The "delivery destination" represents the place
(yards area and the like) of vehicle in the operation in-
struction.

[0104] For example, the row of 1501 shows that: the
current storage place of a vehicle having a certain VIN
is "yard Y1, area A2, location E-5"; the delivery destina-
tion is "A"; the operation type is "unloading operation";
and the destination is "yard Y2, area B1" (corresponding
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to the example of FIG. 9).

[0105] For example, at the time of position search, the
administrator U1 selects, for example, a target VIN in the
screen (example: 1501) and presses a search button (or
executes a search command). As a result, the above
described process of the position search is executed,
and the search result is displayed on the screen. Alter-
natively, a search condition such as VIN may be input in
a search condition field, and the search button may be
pressed.

[Output Example 2 (For Position Search)]

[0106] FIG. 16 shows an output example 2 at the time
of position search. This is an example in which the infor-
mation of the storage position of the search result on the
map is displayed on the display screen of the PC 3 at the
time of position search. Information similar to this may
be displayed on the screen of the HH terminal 1 or may
be printed on paper (operation sheet) by a printer. Similar
output can be carried out also at the time of position reg-
istration.

[0107] Asshownin 1600, the above described location
(grid) (FIG. 6) is overlapped and displayed on a map. In
the map, when it has data (image) of yard, area, parking
area, and the like, they are displayed in combination.
1601 is an example of a vehicle storage position (loca-
tion) of a search result. It shows in which location the
target vehicle is stored (registered). For example, the
frame, coordinate point, or the like of the location is dis-
played in an intensified manner by, for example, red.
1602 shows a case in which relevant information (for ex-
ample, VIN, storage position, and destination) is dis-
played by, for example, a pop-up.

[0108] The administrator U1 may transfer the informa-
tion of the search result to the HH terminal 1 of the op-
erator W1, or may print the information on paper (1008)
and pass it to the operator W1. The operator W1 may
look-up the target vehicle while seeing the information
(operation instruction information 1008) of the search re-
sult by the screen of the application 13 of the HH terminal
1, or may look it up while seeing the paper (1008). By
virtue of this, the vehicle can be easily found in a short
period of time.

[0109] As described above, this system has a function
of guiding by displaying various information on the screen
(GUI). Even if such a function is not provided, minimally,
only a function of outputting the values of the area and
location corresponding to the position of the target vehi-
cle may be provided. As long as the operator W1 under-
stands the outline of the configuration of the areas and
locations in the terminal TO by a paper map or the like,
it can be looked up sulfficiently in a short period of time.
[0110] Although another calculation processes are
needed, a route from the current position of the operator
(according to GPS) to the position of the target vehicle
may be displayed on the screen. Also, a route from the
current storage position to the storage position of the
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destination may be displayed on the screen.

[Output Example 3 (For position registration at the time
of correction)]

[0111] FIG. 17 shows screen examples of a case in
which a GPS positioning resultis displayed on the screen
so that the operator W1 can carry out correction at the
time of position registration by the position registering
function (including the later-described filtering function
and correction function) by using the HH terminal 1. The
example (a) shows the screen before the correction, and
the example (b) shows the screen after the correction.
At the time of operating position registration of the stored
vehicle by the above described operator W1 using the
HH terminal 1, if the button is pressed to scan the BC
10086, the screen of the shows the information of a posi-
tioning result (correction) as shown in FIG. 17.

(1) In the present screen (a), a point (a1) indicating
a position according to the GPS positioning result
(data B) ofthe presenttime is displayed (forexample,
displayed in an intensified manner by red) on a map
(1701). As the map (1701), in accordance with
needs, information such as yards, areas, parking ar-
eas, and grids (locations) is displayed in an over-
lapped manner. In the present example, as shown
in 1702, parking areas (parking reference lines) of
an area A1 are displayed, but may be added/omitted
in accordance with setting. In the map, around the
positioning point (a1) of the present time, points (a2)
representing the positions of previously positioning-
finished (position registration finished) stored vehi-
cles are displayed (for example, display by blue).
The information of these points (a2) is obtained from
the center system 4 (DB). In the present example,
the positions of a2 are displayed in the form of co-
ordinate points according to the previous GPS posi-
tioning results (latitude/longitude information); how-
ever, the display is not limited thereto, and they may
be orderly displayed in the form of units such as lo-
cations (sections) or parking areas associated with
the positions (points) thereof.

(2) The operator W1 sees the present screen (a) and
the actual state (view) in that neighborhood and de-
termines whether the positioning point (a1) of the
present time is appropriate as a registration position
or not. In the present example, the positioning point
(a1) ofthe presenttime is away from a2 (correspond-
ing to, for example, rows of other stored vehicles in
that neighborhood) and the parking areas (1702)
(displacement is large). Therefore, it can be deter-
mined that it is inappropriate as a registration posi-
tion (GPS positioning error is large).

(3) If the operator W1 determines it is appropriate in
the above description, the positioning point (a1) of
the present time can be registered without change,
forexample, by pressing a determination button. The
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application 13 of the HH terminal 1 saves registered
data and transfers the data to the center system 4
(PC 3) side to register it in the above described man-
ner. If the operator W1 determines that it is inappro-
priate in the above description, the registration po-
sition can be, for example, corrected. First, a case
of manual correction is described below.

[0112] In the case of manual correction, as shown in
the screen of (b), the operator W1 manually moves the
positioning point (a1) of the present time in the screen to
a position estimated to be actually correct according to
the information in the screen and the actual state. The
positioning pointa3 is the nearest from the point (position)
of a1 and is the position estimated to be actually correct
according to the previous positioning results (a2) in that
neighborhood and the state, and the frame of a4 is a
parking area corresponding to a3. The operator W1 man-
ually moves the point of a1 to the position of a3 (a4) as
shown by an arrow of a5. This movement may be, for
example, top/bottom/left/right operations of a key button
or the like or may be a touching operation (dragging) on
a touch-panel screen depending on the specifications of
the HH terminal 1. Then, the operator W1 can carry out
position registration by pressing the determination button
at the position (a3, a4) after the movement (correction).
[0113] Also, the correction is not limited to the above
described manual correction, but an automatic correction
function may be provided. The present application 13
compares the point (a1) of the positioning result of the
present time and the points (a2) of the previous position-
ing results in that neighborhood with each other, calcu-
lates the position estimated to be actually correct like a3
(a4), and displays that as an option of position registra-
tion. The operator W1 sees the option like a3 (a4); and,
if the operator determines it is appropriate, position reg-
istration can be carried out by selecting it or by the de-
termination button. Alternatively, an automatic correction
button may be prepared so that, when the operator W1
presses the automatic correction button, automatic cor-
rection to the option position is carried out in the above
described manner.

[0114] Also, when the operator W1 determines that it
is inappropriate in the above, for example, positioning
(obtainment of the data B) may be carried out again by
pressing a re-positioning button so that the result thereof
is displayed.

[Filtering Function (Re-Positioning Function)]

[0115] Furthermore, the application 13 of the HH ter-
minal 1 (the corresponding application 33 of the PC 3)
has the filtering function (re-positioning function). The
flow of FIG. 18 is added to the flow of FIG. 13. This func-
tion also corresponds to the re-positioning function of the
screen of FIG. 17. This filtering function is a function that
evaluates/determines the positioning result (data B) ob-
tained with relatively-low GPS positioning accuracy, car-
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ries out filtering (discarding, rejection) if inappropriate in
order to take a measure against a positioning error, and
carries out re-positioning. By virtue of this, a low-price
receiver can be easily employed as the GPS receiver 2.
[0116] FIG. 18 shows a processing flow of the filtering
function (re-positioning function). It has predetermined
characteristic determination step (S303) and the like.

(S301) At the time of position registration, regarding
the positioning information (data B) (NMEA format)
transferred and obtained from the GPS receiver 2 in
the above described manner (for example, FIG. 13,
S$102), the HH terminal 1 (application 13) carries out
the following process before the information is trans-
ferred to the center system 4.

(S302) The HH terminal 1 evaluates the accuracy
(reliability) of the positioning information by a prede-
termined method, and then calculates the value of
the accuracy.

(S303) The HH terminal 1 compares the above de-
scribed accuracy value with a predetermined thresh-
old value.

(S304) When the above described accuracy is equal
to or larger than the threshold value, the HH terminal
1 employs (saves) the positioning result. For exam-
ple, the fact that it is employed (OK) is displayed on
the screen.

(S305) When the above described accuracy is small-
er than the threshold value, the HH terminal 1 rejects
this positioning result. In this case, this positioning
result (data B) is discarded, and an error (message)
representing rejection is displayed on the screen so
as to urge the user (operator W1) to carry out re-
positioning. As a result, the operator W1 executes
an operation for position registration again in a man-
ner similar to that described above. Alternatively, the
HH terminal 1 may forcibly execute re-positioning
without the intermediation of check/operation of the
user. As a result, a result that satisfies the determi-
nation (S303) is obtained and used for position reg-
istration. When an appropriate result cannot be ob-
tained even when it is tried several times, for exam-
ple, error termination is carried out.

[0117] Specific examples about the above described
evaluation/ determination are described below. "The
number of GPS satellites" (M) and "HDOP" (N) in the
NMEA format of the GPS positioning information (data
B) are used. The "number of GPS satellites" is the number
of the GPS satellites utilized at the time of positioning,
and has a high correlation with positioning accuracy. The
"HDOP" is one of positioning accuracy indexes, and is
DOP (Dilution of Precision) in the horizontal direction,
wherein, the more densely satellites are distributed up in
the sky, the more smaller the HDOP value becomes.

[0118] In the evaluation of S302, the number of GPS
satellites (M) and the HDOP (N) are used as evaluation
values. Another evaluation value may be calculated from
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the values (M, N) (for example, the evaluation value = a
O M + b ON). In the determination of S303, the above
described evaluation values (M, N) are compared with
threshold values. The threshold values of the number of
the GPS satellites (M) are "m1" and "m2" (m1>m2), and
the threshold value of HDOP (N) is "n". The threshold
values can be variably set in this system.

[0119] For example, as a first determination method,
when the number of the GPS satellites (M) is equal to or
larger than "m1", and (AND) HDOP (N) is smaller than
"n", the result is employed (OK) like S304. When the con-
ditions are not satisfied, the result is rejected (NG). For
example, m1=6, n=2.

[0120] For example, as a second determination meth-
od, the number of the GPS satellites (M) is equal to or
less than "m2", the result is rejected (NG) like S305.
When the condition is satisfied, the result is employed
(OK). For example, m2=5. Also, m2 < m1. In the second
determination method, when the positioning accuracy is
not too low or not is determined.

[0121] Furthermore, both of the above described first
and second determination methods may be used in com-
bination. Only the number of the GPS satellites (M) may
be used to carry out determination, or only HDOP (N)
may be used to carry out determination. Other element
values in the format of the GPS positioning information
may be used in combination.

[0122] Furthermore, the above described evaluation
values of the accuracy (the number of the GPS satellites
(N), HDOP (N)) or information thereof expressed in a
different way (for example, a message showing the mag-
nitude of the accuracy) may be displayed in the screen
of the HH terminal 1. For example, the information may
be always displayed. At the time of an operation of posi-
tion registration, the operator W1 sees the evaluation val-
ues (M, N) displayed on the screen, determines whether
or not the positioning accuracy (positioning error) is ap-
propriate according to the magnitude, and determines to
employ or reject the result. If employed, for example, the
determination button is pressed. If rejected, for example,
the re-positioning button is pressed to do it again.
[0123] Furthermore, in the case where re-positioning
(obtainment of the data B) is executed on the basis of a
result of the above described determination as well as
S305, since this system basically has a mechanism in
which obtainment of the data A and B is linked by one
trigger operation as described above (see FIG. 2), both
of them (data A and B) may be obtained again, or only
one of them, the needed data B is may be obtained again.
When only the data B is obtained, the data may be ob-
tained by linkage from the application 13 to the near field
wireless communication function 12 and the GPS receiv-
er 2 (22 and 21).

[Correction Function]

[0124] Furthermore, in this system, the application 13
of the HH terminal 1 (the corresponding application 33
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of the PC 3) has a correction function. The flow of FIG.
19 is added to the flows of FIGS. 13 and 18. Additionally,
this function corresponds to the function of manual cor-
rection or automatic correction of the screen of FIG. 17.
[0125] FIG. 19 shows a flow chart of the correction
function. This flow has a predetermined characteristic
correction step (S405) and like.

(S401) At the time of position registration, regarding
the positioning information (data B) (NMEA format)
transferred and obtained from the GPS receiver 2
as described above (for example, FIG. 13, S102),
the HH terminal 1 (application 13) carries out the
following process before the information is trans-
ferred to the center system 4 or when the positioning
accuracy is low in the determination of FIG. 18.
(S402) The HH terminal 1 displays the position
(point) of the positioning result (data B) of the present
time on the map in a correction screen (see FIG. 17,
a1). In this process, in accordance with needs, data
such as the map is obtained from the DB of the center
system 4 (PC 3) and used in display. Furthermore,
in this process, for example, the index values (M, N)
of accuracy may be displayed in combination.
(S403) Furthermore, together with the positioning
point of S402, the HH terminal 1 obtains position-
registration-finished data from the DB of the center
system 4 (PC 3) and displays the information of the
previous positioning points in that neighborhood on
the map in the correction screen (see FIG. 17, a2).
Furthermore, in this process, positions a3 and a4
serving as options may be automatically calculated
and displayed in the above described manner.
(S404) As described above, the operator W1 sees
the correction screen, and determines whether or
not the latest positioning point of the present time is
appropriate as the storage position of the target ve-
hicle while using, for example, the previous position-
ing points and its neighborhood as a reference.
(S405) When it is inappropriate, the position is, for
example, moved/corrected manually (button or
touching operation) in the above described manner.
The application 13 obtains the corrected data B.
(S406) When it is appropriate (or after correction), it
is employed (determined). The application 13 ob-
tains the determined data B.

[0126] Additionally, on whether or not to transit to the
above described correction screen (for example, correc-
tion function), the decision is made on the basis of the
setting of this system. For example, the transition may
be certainly made once automatically before the data A
and B is transmitted to the center system 4, or the tran-
sition may be made under predetermined conditions or
by a predetermined user operation. In the former case,
when the operator W1 does not want to carry out correc-
tion, the operator can proceed to a next operation without
doing anything except for checking (for example, the de-

10

15

20

25

30

35

40

45

50

55

18

termination button). In the latter case, for example, as
the predetermined condition, the transition is made only
when the positioning error is large according to the eval-
uation value such as the above described number of the
GPS satellites (M).

[0127] Additionally, even if the position displaced from
the actual one is erroneously registered by the position
registering function (correction function) on the basis of
a GPS positioning error or one’s judgment error, since
the position is only displaced to somewhere around the
actual position as described above, the correction of this
error can be carried out with ease. For example, at the
time of position search (look-up), the target vehicle is not
present in the position (location) of the search result, but
is found in a displaced position (location). In this case,
since an error in the position registration is found out, the
correction of this error is carried out by carrying out po-
sition registration again for this vehicle.

[Effects and the like]

[0128] As explained above, the following effects are
attained according to this embodiment. In this system,
by virtue of improvement of the system by introducing,
for example, individual management and location man-
agement about the vehicle position management, the ef-
ficiency of the operations such as registration and look-
up (search) of the places (positions) of the vehicles in
the terminal at the time of loading/unloading can be im-
proved (for example, simplified, the time taken therefor
can be shortened). Furthermore, the system can be re-
alized at low cost with sufficient management accuracy
(for example, GPS positioning accuracy) supporting the
characteristics of sites. Furthermore, reduction in the
lead time from unloading determination to unloading
completion can be realized. Particularly, by virtue of the
free location management, the stored positions of the
vehicles in the terminal are liberalized to some extent so
that space utilization efficiency can be improved, look-
up (search) can be facilitated, and the time taken therefor
can be shortened.

[0129] This embodiment has a configuration in which
the HH terminal 1 and the GPS receiver 2 are separated
from and linked with each other, and the positioning ac-
curacy can be improved by placing the low-price GPS
receiver 2 at a position higher than the vehicle 10 to re-
duce the influence of reflection.

[0130] In connection with the position registration by
the operator W1, a series of processes including obtain-
ment and registration of the vehicle ID and positioning
information can be carried out by one operation (for ex-
ample, one button), wherein the operation of scanning
the BC 1006 serves as a trigger. Therefore, the operation
is easy and also effective for preventing registration from
being forgotten. Furthermore, in connection with position
search, positions are graphically displayed on the screen,
and it is easy to carry out look-up.

[0131] By utilizing the low-price/small/light-weight
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GPS receiver 2, a low-cost system can be built. Further-
more, the mechanisms (for example, filtering function,
correction function) which compensate for the relatively-
low GPS positioning accuracy of the low-price GPS re-
ceiver are provided. By virtue of this, the accuracy of
position registration and search is improved (sufficient
management granularity is realized), and the time taken
for operations can be shortened. If the accuracy (granu-
larity) is desired to be further improved, a system using
a GPS receiver having high positioning accuracy can be
also built.

[0132] In the filtering function and the correction func-
tion, when the positioning information obtained by the
GPS receiver 2 is to be used in position registration, in-
appropriate results caused by positioning errors can be
eliminated/corrected by utilizing determination by a per-
son (operator W1), and more appropriate positioning in-
formation can be utilized as a result of re-positioning/cor-
rection. The accuracy of position registration can be en-
hanced by effectively utilizing determination by a person
about, for example, the actual state in that neighborhood.
The information of the positioning accuracy (evaluation
value) such as the number of the GPS satellites (M) is
displayed in the screen; therefore, the operator W1 can
roughly understand the positioning accuracy at the time
of position registration. Corresponding to this, if the po-
sitioning accuracy is the predetermined threshold value,
it is rejected, and re-positioning can be automatically ex-
ecuted. Therefore, the accuracy of position registration
can be improved as much as possible.

[0133] In the site (terminal TO) of the vehicle distribut-
ing task, the tasks (operation) of storing vehicles are often
carried out under extremely orderly rules (storage rules)
compared with, for example, general parking space. The
storage rules include several ways as described above
(FIG. 8). At the point when positioning of a vehicle stored
in accordance with the above described rules (storage
rules) is carried out, the position of the positioning result
is plotted on the screen of the HH terminal 1 of the op-
erator together with the positions of the previous posi-
tioning results in that neighborhood. Therefore, while us-
ing the information in the screen as a guide, the operator
can visually determine whether the position of the posi-
tioning result to be registered this time is how much dis-
placed from or matching the actual storage position (for
example, parking area).

[Modification example]

[0134] Modification examples of this embodiment will
be described below. In this system, the HH terminal 1 of
the operator W1 may be provided with a photographing
function (for example, a device such as camera may be
utilized) as another function. As a result, if a vehicle has
a damaged part such as a dent, in the operation flow,
that part is photographed by the photographing function,
and the photograph data (damage information) is ob-
tained/saved. For example, at the time of the above de-
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scribed position registration, together with the vehicle ID
(data A) and the positioning information (data B), the pho-
tograph data (damage information) is transferred to, for
example, the center system 4, and saved in association
therewith in the DB. For example, the above described
position registration (transfer of the data A, B) can be
carried out by one trigger operation; wherein, an option
of transfer of the photograph data is additionally provided
for that so that the option can be selected and executed.
As a result, the photograph data can be utilized, for ex-
ample, in a maintenance operation of the vehicle there-
after.

[0135] As the automatic recognition function 11, the
BC 1006 is configured to be read; however, the object is
not limited thereto, and, for example, a RFID (IC tag) can
be utilized (for example, a corresponding RFID read-
er/writer function is used). In the case in which the RFID
is used instead of the BC 1006, the above described op-
eration of position registration should be carried out near
the RFID, and the vehicle ID and the like can be more
easilyread. The RFID is pasted, for example, on the front
of the vehicle or a left/right window in the form of a label.
For example, the RFID is latched and hung from an at-
tachment column of a rear-view mirror in the vehicle. As
aresult, the RFID can be reused, and the information of
the RFID in the vehicle can be read from outside of the
vehicle.

[0136] Although the present invention accomplished
by the present inventor is explained in detail on the basis
of the above embodiment, the present invention is not
limited to the above embodiment, and it goes without
saying that various modifications can be made without
departing from the gist thereof. For example, the inven-
tion can be applied not only to position management of
vehicles, but also to position management of goods in a
similar terminal (outdoor land).

INDUSTRIAL APPLICABILITY

[0137] The present invention can be utilized in a task
of distributing mainly vehicles. Also, the presentinvention
can be utilized in a case in which many large steel ma-
terials are temporarily stored in a huge plot of land in
order to carry out assembling operations.

DESCRIPTION OF REFERENCES
[0138]

Handheld (HH) terminal

GPS Receiver

PC (Vehicle-Position Managing Device)

Center System (Vehicle-Position Managing

System)

5 High-Order System
(vehicle-Loading/Unloading
System)

10 Vehicle 10

A ON -

Managing
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11 Automatic Recognition Function

12, 22 Near Field Wireless Communication Func-
tion

13, 33 Application

13A, 33A  Position-Registration Processing Unit

13B, 33B  Position-Search Processing Unit

21 Positioning Function

23 Antenna

14, 34 GUI Function

1003 GPS Satellite

1004 Cap

1005 Medium

1006 Barcode (BC)

1007 Parking Area

1008 operation instruction information and/or op-
eration instruction form

Claims

A logistics management system for carrying out in-
formation processing of managing a distributing task
of a vehicle, the system comprising: a computer
which is used by an administrator, a terminal which
is carried by an operator, and a GPS receiver; where-
in

the computer has a server program which constitutes
a vehicle-position managing function,

the server program has: a first processing unit which
manages data information including an ID and a po-
sition of the vehicle by registering the data informa-
tion in a DB; and a second processing unit which
searches the data information including the ID and
the position of the vehicle from the DB,

the GPS receiver has a positioning function which
carries out positioning by a GPS,

the computer and the terminal carry out wireless
communication with each other,

the terminal and the GPS receiver carry out near
field communication with each other,

the terminal has: a function of reading first data in-
cluding the ID of the vehicle from a medium of the
vehicle; a function of obtaining second data which is
positioning information from the GPS receiver by the
near field communication with the GPS receiver; and
a client program which constitutes the vehicle-posi-
tion managing function,

the client program has: a third processing unit which,
when operated by the operator, obtains the first and
second data, transmits the first and second data to
the computer, and causes the information corre-
sponding to the ID and the position of the vehicle to
be registered in the DB, in order to register a storage
position of the vehicle; and a fourth processing unit
which, when operated by the operator, searches the
information including the ID and the position of the
vehicle from the DB of the computer, in order to
search the storage position of the vehicle, and
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the computer manages, on the basis of a sectioned
location, a region of land serving as a target in which
the vehicle is stored in a distributing task of the ve-
hicle, and atthe time of the position registration, man-
ages the position at which the vehicle is stored in
connection with the positioning information and an
ID of the location.

The logistics management system according to
claim 1, wherein,

at the time of the position registration, the terminal
carries out:

a process of evaluating an accuracy of the po-
sitioning information which is the second data
obtained from the GPS receiver;

a process of comparing an evaluation value of
the accuracy with a threshold value, and deter-
mining whether to employ or reject the position-
ing information for the position registration; and
if rejected, a process of discarding the second
data, and obtaining the second data which is the
positioning information again from the GPS re-
ceiver.

The logistics management system according to
claim 1, wherein,

at the time of the position registration, the terminal
carries out:

a process of displaying a position of a current
positioning result, on a map of the land, on a
screen of the terminal on the basis of the first
and second data obtained from the GPS receiv-
er,

a process of displaying a previous position-reg-
istration- finished positioning result around the
position of the current positioning result, on the
map of the land, on the screen of the terminal
on the basis of the data obtained from the com-
puter, and

a process of manually moving and correcting
the position of the positioning result of the
present time in the screen by an operation by
an operator and determine the position for the
position registration.

The logistics management system according to
claim 2, wherein

the number of a GPS satellite(s) used in the posi-
tioning is used as the evaluation value of the accu-
racy of the positioning information, and,

if the number of the GPS satellite(s) is equal to or
less than the threshold value, the positioning infor-
mation is rejected.

The logistics management system according to
claim 2, wherein
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a HDOP value is used as the evaluation value of the
accuracy of the positioning information, and,

when the HDOP value is equal to or higher than the
threshold value, the positioning information is reject-
ed.

The logistics management system according to
claim 2, wherein,

At the time of the position registration, the terminal
carries out a process of displaying at least one of the
number of a GPS satellite(s) utilized in positioning
and a HDOP value as the evaluation value of the
accuracy of the positioning information by the screen
of the terminal, and

a process of obtaining the second data which is the
positioning information again from the GPS receiver
by an operation by the operator.

The logistics management system according to
claim 3, wherein,

At the time of the position registration, the terminal
carries out a process of automatically displaying, on
the map of the land by the screen of the terminal, a
position of a correction option estimated from a re-
lation between the position of the positioning result
of the present time and the position of the previous
positioning-registration-finished positioning result
therearound, and

aprocess of correcting the position of the positioning
result of the present time in the screen to the position
of the correction option and determine the position
for the position registration by an operation by the
operator.

The logistics management system according to
claim 1, wherein,

when the stored position of the vehicle is registered
by using the client program, the terminal carries out,
by one trigger operation of the operator,

a process of reading the first data including the ID
of the vehicle from the medium of the vehicle;

in synchronization with the process, a process of ob-
taining the second data which is the positioning in-
formation from the GPS receiver by the short-dis-
tance communication with the GPS receiver; and

a process of transmitting the first and second data
to the computer and causing the information corre-
sponding to the ID and the position of the vehicle to
be registered in the DB.

The logistics management system according to
claim 1, wherein

the GPS receiveris attached to a cap of the operator,
the positioning accuracy of the GPS receiver and the
granularity of the location management are approx-
imately the same as each other, and

the size of one location unit area in the location man-
agement corresponds to a storage region of a pre-
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10.

1.

40
determined plurality of vehicles.

The logistics management system according to
claim 1, wherein

when the stored position of the vehicle is searched
by using the server program of the computer by an
operation of the administrator,

a process of searching the information including the
ID and the position of the vehicle from the DB of the
computer, and

a process of displaying, by a screen of the computer,
the information including the position of the search
result in at least one of formats of the positioning
information and the location on the map of the land
are carried out.

The logistics management system according to
claim 1, wherein

when the stored position of the vehicle is searched
by using the client program of the terminal by an
operation of the operator,

a process of searching the information including the
ID and the position of the vehicle from the DB of the
computer, and

aprocess of displaying, by the screen of the terminal,
the information including the position of the search
result in at least one of formats of the positioning
information and the location on the map of the land
are carried out.
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FIG. 3

10: Vehicle

Ground J
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Location (Grid) One Location
(One Section)

112 (3|4 |5|6]|7]8

Example 1

T | MmO O || >

7/~ ODesigning N\

-GPS Positioning Accuracy (Example):
Several Meters to Ten-odd Meters (Specifically 10 Meters)

- Terminal Configuration, Vehicle Size, Storage Rules and the like

=~ =

-Granularity of Vehicle Position Management
(Location Management) (Example):
Several Meters to Ten-odd Meters (Specifically 10 Meters)

____________________________________________________________________________________
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: : ~
One Sestlon (Location) Example 1 Example 1 : h
¥

-Section Size: bBm X bm

*One Section © One Vehicle
(Parking Area for One Vehicle)

verage Storage Space: 5m X 5m)

A

N

Example 2:

-Section Size: bm X bm

-One Section © Two Vehicles
(Parking Area for Two Vehicles)

: Parking Area for
a(;nlgg\/ehiile (Average Storage Space: 2.5m X 5m}

J
N

Example 3:

-Section Size: 1T0m X 10m

-One Section © Eight Vehicles
(Parking Area for Eight Vehicles)

Eight Vehicles (Average Storage Space: 2.5m X 5m)

;Eg; ;5: Parking Area for
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FIG 10

Operation at the time of
Loading

C )

v

(A) Administrator U1 passes devices
(HH terminal and GPS receiver) to
operator W1.

(B) Administrator U1 does not pass
devices (HH terminal and GPS receiver)
to operator W1.

A 4

v

A1) As operation instruction information
or operation Instruction form, rough
storage place (area and the like)
in yard Y1 is indicated.

(A2) As operation instruction information
or operation instruction form, rough
storage place (area and the like)
in yard Y1 is not indicated.

v

v

S1: Operator W1 checks operation
indication, and stores vehicle in
vacant place in specified storage

place in yard Y1.

S2: Operator W1 checks operation
indication, and stores vehicle in
vacant place in yard Y1.

L

v

S3: Operator W1 carries out position registration operation by using devices
(HH terminal and GPS receiver), and obtains ID of stored vehicle (Data A)
And positioning information (Data B).

'

S4: Data A and B are transferred from HH terminal 1 to center system
(PC) by wireless connection, and registered in DB.
(or transferred via wired connection and registered after collection of devices.)

'

C

END

)
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FIG. 11

(B) Administrator U1 does not pass devices (HH terminal and GPS receiver)
to operator W1.
(Afterward, another operator W2 carries out position registration by using devices.)

v v
(B1) As operation instruction information (B2) As operation instruction information
or operation instruction form, or operation instruction form,
rough storage place rough storage place

(area and the like) in yard Y1 is indicated. (area and the like) in yard Y1 is indicated.

v v

S1: Operator W1 checks operation S2: Operator W1 checks operation
instruction, and stores vehicle in vacant instruction, and store vehicle in vacant
part in specified storage place in yard Y1. part in yard Y1.

| |
v

S3: Operator W1 marks this stored vehicle with mark showing state in
which position registration is not finished.

'

S4: Then, at appropriate time, operator W2 brings devices (HH terminal and GPS receiver)
with him/her, moves/checks, and finds the stored vehicle with mark.

'

S5: Operator W2 carries out position registration operation, and obtain Data A and B of
stored Vehicle attached with mark by using devices (HH terminal and GPS receiver)

I
< END )
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FIG. 12

Operation at the time
of Loading

S1: Administrator U1 receives unloading instruction information
(unloading determination) about stored vehicle.

v

S2: By unloading date, administrator U1 outputs operation sheet together
with unloading instruction information and stored vehicle information
(ID and position). (Position Search)

A 4

(C1) Vehicle is moved to and stored in advance in area for each delivery
destination in yard Y2, and vehicle position management is subsequently

carried out in the yard Y2.
v

83: Administrator U2 passes devices (HH terminal and GPS receiver)
and operation sheet to operator W1.

v

S4: Operator W1 checks operation sheet, and finds vehicle in
specific storage place (position search)

v

S5: In accordance with instruction of operation sheet, operator
W1 drives and moves target vehicle, and stores vehicle in
specified storage place in yard Y2.

v

S6: Operator W1 carries out position registration operation by using devices
(HH terminal and GPS receiver) to obtain ID (data A) and positioning
information (data B), and transmits it to center system (PC).

v

Furthermore, for reliable management of unloading event, immediately
before unloading (shipping) on unloading day, operator W1 obtains vehicle ID
from the devices, and records unloading completion.

(C2)

A

v

(w0 )
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FIG. 13

Vehicle Position Registering Process
(START)
v

S101: Operator W1 pushes button of application 13 (position registration function)
of HH terminal 1 at the place of target vehicle 10 to scan BC,
and obtains vehicle management information (data A)
including VIN by automatic recognition function.

v

S$102: HH terminal 1 cooperates with GPS receiver 2 via near field wireless
communication. Positioning function 21 of GPS receiver obtains
positioning information (data B), and transmits it to HH terminal.

<—>@e—positioning Function explained IateD

<—><Correction Function explained later )

A

S103: HH terminal once saves data A and B in memory.

v

S104: Data A and B is transmitted to center system 4 (PC 3) from HH terminal 1.
(1) At predetermined timing (immediately/button), it is transmitted by

wireless connection.
(2) It is transmitted to PC3 from HH terminal 1 by wired connection.

v

S105: PC3 executes registration process of data A and B,
and response to HH terminal.

v

( (REPEAT) )
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FIG. 14

Vehicles Position Registering Process
(START)

S201: Operator W1 executes position search by inputting search conditions
on screen of application 13 (position search function) of HH terminal 1,
and pressing button.

v

$202: Application 13 (position search processing unit 13B) of HH terminal 1
transmits search request including search conditions to application 33
of center system 4 (PC 3).

!

S203: Application 33 of center system 4 (PC 3) searches DB on the basis
of search conditions, and retrieves storage position information and the like,
and transmits the search result to HH terminal

!

S204: Vehicle position information of search result and the like are displayed
on map on screen by application of HH terminal.

v

( (REPEAT) )
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FIG. 15

-

PC Screen / Screen of HH Terminal / Operation Sheet

Operation Instruction — Vehicle-Position Search

VIN Storage Position | Attribute | Situation |Delivery
(Vehicle ID) Destination
12345 Y1, A1, A-b A c Y2, Bi
67890 Y2, B2, C-1 B a
_45678__ Lo LB e | ______. _
| 78901 A c Y2, Bi 1
y
Search lSearCh
Condition : =
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FIG 16
/ PC Screen / Screen of HH Terminal / Operation Sheet \
Vehicle-Position Search Result
1 2 3 4 5 6 7 8
/1 600
A A/'/
B L
© ' 1601
D
E
1602
F ] » |+
G -
VIN: 78901
Storage Position: Y1, A2, E-5
&stination: Y2, B1 D,
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FIG. 17

Determinaf{

Positioning Result (Correction)
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FIG. 19

< Correction Function )

y

S401: HH terminal 1 (application 13) carries out the following
process before data B is transferred to the center system 4
(or when the positioning accuracy is low).

A

S402: HH terminal 1 displays position of positioning result of
the present time (and index values of accuracy in positioning)
on the map in the correction screen.

A

S403: HH terminal 1 (application 13) displays previous positioning
points in that neighborhood (and automatically corrected data)
on the map in the correction screen.

A

S404: Operator W1 determines whether or not the latest
positioning point is appropriate.

A 4

S405: When it is inappropriate, it is moved/corrected manually
(button or touching operation).

A

S405: When it is appropriate (or after correction),
it is employed (determined).

( (Repeat) >
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