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(57)  Provided is a vehicular diagnostic system (1)
provided with the following: a communication terminal (4,
22) that transmits, to a server (2), vehicle information
acquired from a vehicle (9); and said server (2), which
performs a diagnostic on the vehicle (9) by analyzing the
vehicle information received from the communication ter-
minal (4, 22). The server (2) is provided with an acquisi-
tion-category notification portion (61) that notifies the

VEHICULAR DIAGNOSTIC SYSTEM, SERVER, AND COMPUTER PROGRAM

communication terminal (4, 22) of categories of vehicle
information that are needed for the diagnostic and should
be acquired from the vehicle (9). The communication ter-
minal (4, 22) acquires vehicle information from the vehi-
cle (9) in accordance with the vehicle-information cate-
gories of which the server (2) notified the communication
terminal (4, 22) and transmits the acquired vehicle infor-
mation to the server (2) in real-time.
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application is based on Japanese
patentapplication No. 2013-89664 filed on April 22,2013,
the entire contents of which is incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a vehicle di-
agnosis system, a server, and a computer program. The
vehicle diagnosis system has a communication terminal
that transmits vehicle information acquired from a vehicle
to a server and the server that analyzes the vehicle in-
formation received from the communication terminal to
diagnose the vehicle.

BACKGROUND ART

[0003] Asavehicle diagnosis systemin which the serv-
er and the communication terminal cooperate with each
other to diagnose the vehicle, the server transmits an
instruction to an operator (for example, a mechanic) who
diagnoses the vehicle to the communication terminal,
and the communication terminal displays the instruction
to the operator (for example, referring to patent literature
1 and patent literature 2).

[0004] The inventors of the present application have
found the following regarding a vehicle diagnosis system.
In the vehicle diagnosis system in which the server and
the communication terminal cooperate with each other
to diagnose the vehicle, the operator operates the com-
munication terminal to set and enter items of vehicle in-
formation required for diagnosis, the vehicle information
being acquired from the vehicle. According to this con-
figuration, the operation of setting and entering the items
of the vehicle information may be a burden on the oper-
ator. Since the communication terminal stores the vehicle
information acquired from the vehicle once, it may take
time for the server to acquire the vehicle information, and
the diagnosis result may not be obtained quickly.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0005]

Patent literature 1: JP H10-197285 A
Patent literature 2: JP 2003-132168 A

SUMMARY OF THE INVENTION

[0006] It is an object of the present disclosure to pro-
vide a vehicle diagnosis system, a server,and acomputer
program, which are capable of quickly obtaining a diag-
nosis result while reducing a burden on an operator who
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diagnoses a vehicle.

[0007] A vehicle diagnosis system according to a first
example of the present disclosure includes a communi-
cation terminal transmitting vehicle information acquired
from a vehicle, and a server analyzing the vehicle infor-
mation received from the communication terminal to di-
agnose the vehicle. The server includes an acquisition
item notification portion that notifies the communication
terminal of an item of the vehicle information required for
diagnosis, which is to be acquired from the vehicle. The
communication terminal acquires the vehicle information
from the vehicle according to the item of the vehicle in-
formation notified from the server, and transmits the ac-
quired vehicle information to the server in real time.
[0008] According to a second example of the present
disclosure, a server providing a vehicle diagnosis system
together with a communication terminal that transmits
vehicle information acquired from a vehicle to the server,
and analyzing the vehicle information received from the
communication terminal to diagnose the vehicle, is pro-
vided. The server includes an acquisition item notification
portion that notifies the communication terminal of an
item of the vehicle information required for diagnosis to
be acquired from the vehicle.

[0009] According to a third example of the present dis-
closure, a computer program that causes a computer to
notify a communication terminal of an item of vehicle in-
formation required for diagnosis to be acquired from a
vehicle. The computer is provided to a server. The server
provides a vehicle diagnosis system together with the
communication terminal transmitting the vehicle informa-
tion acquired from the vehicle to the server, and that an-
alyzes the vehicle information received from the commu-
nication terminal to diagnose the vehicle.

[0010] According to the vehicle diagnosis system, the
server, and the computer program, the communication
terminal transmits the vehicle information acquired from
the vehicle to the server. The server analyzes the vehicle
information received from the communication terminal to
diagnose the vehicle. In the server, the acquisition item
notification portion notifies the communication terminal
of items of the vehicle information required for diagnosis
to be acquired from the vehicle. The communication ter-
minal acquires the vehicle information from the vehicle
according to the items of the vehicle information notified
from the server, and transmits the acquired vehicle infor-
mation to the server in real time. Thus, it may be possible
to reduce a burden on the operator diagnosing the vehi-
cle, and to quickly obtain the diagnosis result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other objects, features and ad-
vantages of the present disclosure will become more ap-
parent from the following detailed description made with
reference to the accompanying drawings. In the draw-
ings:
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FIG. 1 is a diagram illustrating an overall configura-
tion of a first embodiment in the present disclosure;
FIG. 2is afunctional block diagramiillustrating a con-
figuration of a server;

FIG. 3is afunctional block diagramiillustrating a con-
figuration of a diagnosis AP server;

FIG. 4 is afunctional block diagramiillustrating a con-
figuration of a vehicle and a communication terminal;
FIG. 5 is a diagram illustrating a part of a flow of
processing;

FIG. 6 is a diagram illustrating a part of the flow of
processing;

FIG. 7 is a diagram illustrating a part of the flow of
processing;

FIG. 8 is a diagram illustrating the transition of an
engine rotation speed, the transition of screens, and
vehicle information acquired from the vehicle;

FIG. 9is a diagram illustrating a part of a main menu
screen;

FIG. 10 is a diagram illustrating a part of the main
menu screen;

FIG. 11 is a diagram illustrating a vehicle select

screen;
FIG. 12 is a diagram illustrating a diagnosis start
screen;

FIG. 13 is a diagram illustrating a warm-up instruc-
tion screen;

FIG. 14 is a diagram illustrating a first operation in-
struction screen;

FIG. 15 is a diagram illustrating a second operation
instruction screen;

FIG. 16 is adiagramillustrating the second operation
instruction screen;

FIG. 17 is a diagram illustrating a third operation in-
struction screen;

FIG. 18isadiagramillustrating afirstdiagnosis result
screen;

FIG. 19 is a diagram illustrating a second diagnosis
result screen;

FIG. 20 is a diagram illustrating a sheet on which the
diagnosis result is printed and output;

FIG. 21A is a diagram illustrating a relationship be-
tween a sampling speed and a diagnosable item;
FIG. 21B is a diagram illustrating a relationship be-
tween the sampling speed and the diagnosable item;
FIG. 21C is a diagram illustrating a relationship be-
tween the sampling speed and the diagnosable item;
FIG. 22 is a diagram illustrating an upper limit and a
lower limit of a reference value; and

FIG. 23 is an overall configuration diagram illustrat-
ing a second embodiment of the present disclosure.

PREFERRED EMBODIMENTS FOR CARRYING OUT
THE INVENTION

(First Embodiment)

[0012] Afirstembodiment of the present disclosure will
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be described with reference to FIG. 1 to FIG. 22. As il-
lustrated in FIG. 1, a vehicle diagnosis system 1 includes
a server 2, a machine-to-machine (M2M) server 3, and
a communication terminal 4, which are configured to be
connectable to each other through the Internet 5.
[0013] The server 2 has a diagnosis application server
6 (diagnosis AP server), a diagnosis database server 7
(diagnosis DB server), and a communication application
server 8 (communication AP server) for each function.
The diagnosis DB server 7 stores diagnosis information
required for diagnosis of a vehicle. The diagnosis AP
server 6 reads the diagnosis information stored in the
diagnosis DB server 7, and diagnoses the vehicle with
the diagnosis information. The communication AP server
8 controls a data communication between the server 2
and the M2M server 3.

[0014] Asillustratedin FIG. 2, the diagnosis AP server
6 has a control circuit 6a (corresponding to a computer),
a vehicle information input/output portion 6b, a diagnosis
information input/output portion 6c¢, a storage portion 6d
(MEM), a WEB screen storage portion 6e, and a com-
munication control circuit 6f (COM CNTL). The control
circuit 6a is configured by a microcomputer havinga CPU
(central processing portion), a ROM (read only memory),
and a RAM (random access memory). The control circuit
6a controls the overall operation of the diagnosis AP serv-
er 6 by executing a computer program stored in the ROM
by the CPU.

[0015] The vehicle information input/output portion 6b
receives basic vehicle information and vehicle informa-
tion (diagnostics and data) that are received by the com-
munication AP server 8 from the communication terminal
4 through the M2M server 3. The vehicle information in-
put/output portion 6b outputs the received basic vehicle
information and the received vehicle information to the
control circuit 6a. The diagnosis information input/output
portion 6¢ receives the diagnosis information stored in
the diagnosis DB server 7, and outputs the received di-
agnosis information to the control circuit 6a. The storage
portion 6d stores various data required for the control
circuit 6a to execute various data processing, and stores
screen source data that corresponds to material data of
a WEB screen as one piece of the stored data.

[0016] The control circuit 6a reads the screen source
data stored in the storage portion 6d, and builds the read
screen source data to create the WEB screen, and stores
the created WEB screen into the WEB screen storage
portion 6e. Incidentally, the WEB screen represents a
publicly available screen on the Internet with a WWW
(World Wide Web) system. The WEB screen is a screen
including text data, layout information based on an HTML
(HyperText Markup Language), an image, a sound, and
a moving picture embedded in a document.

[0017] As illustrated in FIG. 3, the control circuit 6a
includes an acquisition item notification portion 61 (ITEM
NOTF), an acquisition item determination portion
62(ITEM DETN), a diagnostics acquisition portion 63 (DI-
AG OBTAIN), a diagnosis avoidance portion 64 (DIAG
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AVOID), a data acquisition portion 65 (DATA OBTN), and
a diagnosis result determination portion 66 (RESULT
DETN) for each function. The control circuit 6a also in-
cludes a reference value determination portion 67
(STAND DETN), a diagnosis propriety condition deter-
mination portion 68 (DIAG COND DETN), a diagnosis
enablement condition notification portion 69 (DIAG
COND NOTF), and a drive mechanism temperature ac-
quisition portion 70 (DRIVE TEMP OBTAIN) for each
function. The control circuit 6a further includes a warm-
up necessity determination portion 71 (WARM DETN), a
warm-up necessary notification portion 72 (WARM
NOTF), a data reacquisition necessity determination por-
tion 73 (DATAREOBTN DETN), a datareacquisition nec-
essary notification portion 74 (DATA REOBTN NOTIF),
a sampling speed determination portion 75 (SAMPL
DETN), and an operator operation determination portion
76 (OPRN DETN).

[0018] Incidentally, the above "portion (or also referred
to as means)" classifies an interior of the control circuit
6a for convenience, focusing on the functions of the con-
trol circuit 6a. This does not mean that the interior of the
control circuit 6a is physically divided into portions cor-
responding to the respective "portions". Therefore, the
respective "portions" may be provided as parts of a com-
puter program in software, and may be also provided by
an IC chip or a large scale integrated circuit in hardware.
[0019] The acquisition item notification portion 61 no-
tifies the communication terminal 4 of an item of the ve-
hicle information required for diagnosis, the vehicle in-
formation which is to be acquired from a vehicle 9. The
acquisition item determination portion 62 determines the
item of the vehicle information required for the diagnosis
to be acquired from the vehicle 9, based on a content of
a diagnosis or a classification of the vehicle 9. The diag-
nostics acquisition portion 63 acquires a diagnostics of
the vehicle 9 as the vehicle information. The diagnosis
avoidance portion 64 avoids execution of the diagnosis
based on the vehicle information when the diagnostics
to be diagnosed is acquired. The data acquisition portion
65 acquires data as the vehicle information. The diagno-
sis result determination portion 66 compares the data of
the vehicle 9 with a reference value to determine a diag-
nosis result. The reference value determination portion
67 determines the reference value according to a content
of the diagnosis and a temporal change of the vehicle 9
to be diagnosed, or the vehicle information acquired from
the vehicle and stored in the past.

[0020] The diagnosis propriety condition determina-
tion portion 68 determines whether a diagnosis propriety
condition based on a sampling speed is present. The
sampling speed represents a speed at which the com-
munication terminal 4 acquires the data from the vehicle
9. The diagnosis enablement condition notification por-
tion 69 notifies the communication terminal 4 of a diag-
nosis enablement condition when it is determined that
the diagnosis propriety condition based on the sampling
speed is present. The drive mechanism temperature ac-
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quisition portion 70 acquires a temperature of an engine
of the vehicle 9. The engine corresponds to a drive mech-
anism. The warm-up necessity determination portion 71
determines whether warm-up of the engine is necessary,
based on the temperature of the engine. The warm-up
necessary notification portion 72 notifies the communi-
cation terminal 4 that the warm-up is necessary, when it
is determined that the warm-up of the engine is neces-
sary.

[0021] The data reacquisition necessity determination
portion 73 determines whether the reacquisition of the
datais necessary, based on whether the sampling speed
or the operation of the operator falls within a predeter-
mined range (whether the operation is correct). The data
reacquisition necessary notification portion 74 notifies
the communication terminal 4 that the reacquisition of
the datais necessary, whenitis determined that the reac-
quisition of the data is necessary. The sampling speed
determination portion 75 determines the sampling speed
that indicates the speed at which the communication ter-
minal 4 acquires the data from the vehicle 9. The operator
operation determination portion 76 determines whether
the operation of the operator falls within the predeter-
mined range.

[0022] The communication control circuit 6f controls a
data communication between the diagnosis AP server 6
and the communication terminal 4 so as to transmit the
WEB screen data configuring the WEB screen to the
communication terminal 4, or so as to receive an opera-
tion signal transmitted from the communication terminal
4 in response to the operator operation of the communi-
cation terminal 4. The control circuit 6a receives an op-
eration signal transmitted from the communication termi-
nal 4 through the communication control circuit 6f. The
control circuit 6a receives the vehicle information trans-
mitted from the communication terminal 4 through the
vehicle information input/output portion 6b. Then, the
control circuit 6a selects the WEB screen to be provided
to the operator from the WEB screens stored in the WEB
screen storage portion 6e (enabling the communication
terminal 4 to display the WEB screen through the Internet
5), and prepares transmission of WEB screen data con-
figuring the selected WEB screen. To provide the WEB
screen by the server 2 means a state in which the com-
munication terminal 4 enables to display the WEB screen
through the Internet 5.

[0023] When a condition for transmitting the WEB
screen data that is prepared for the transmission is es-
tablished, the control circuit 6a causes the communica-
tion control circuit 6f to transmit the WEB screen data to
the communication terminal 4. With the transmission of
the WEB screen data from the server 2 to the communi-
cation terminal 4, the communication terminal 4 enables
to display the WEB screen provided by the server 2
through the Internet 5. The operator enables to browse
the WEB screen created by the server 2 through the com-
munication terminal 4.

[0024] The M2M server 3 has an M2M platform server
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3a. The M2M server 3 is connected to the server 2
through the Internet 5, and transmits and receives the
basic vehicle information and the vehicle information with
the server 2 through the Internet 5. The M2M server 3 is
also connected through the Internet 5 to another server
(not shown) having another function, for example, for
managing the basic vehicle information and the vehicle
information. The M2M server 3 transmits and receives
the basic vehicle information and the vehicle information
with the server having another function through the In-
ternet 5.

[0025] The communication terminal 4 is, for example,
a tablet terminal that the operator who diagnoses the
vehicle carries. When the operator carries the commu-
nication terminal 4, the operator enables to diagnose the
vehicle while browsing and confirming the WEB screen
displayed on the communication terminal 4 without any
limit of the operation area. As illustrated in FIG. 4, the
communication terminal 4 includes a control portion 4a,
a connection connector 4b, a wide area wireless com-
munication portion 4c, a command conversion portion
4d, a display portion 4e, an operation reception portion
4f, and a storage portion 4g.

[0026] The control portion 4a is configured by a micro-
computer having a CPU, a ROM, and a RAM. The control
portion 4a controls the overall operation of the commu-
nication terminal 4 with execution of the computer pro-
gram stored in the ROM by the CPU. The ROM is an
example of a non-transitory tangible computer readable
storage medium. The connection connector 4b is a con-
nection terminal conforming to standards of an OBD (on
board diagnostic) 2, and is connectable to a connection
cable 10 acquiring the vehicle information from the vehi-
cle 9. Inthe presentembodiment, a configuration in which
the communication terminal 4 and the vehicle 9 are con-
nected to each other through the connection cable 10 in
a wired manner is described. Alternatively, the commu-
nication terminal 4 and the vehicle 9 may be connected
to each other wirelessly.

[0027] The wide area wireless communication portion
4cis connectable to the Internet 5 so as to receive (down-
load) the WEB screen data from the server 2 when the
wide area wireless communication portion is connected
to the server2 through the Internet 5, and so as to transmit
the basic vehicle information and the vehicle information
acquired from the vehicle 9 to the server 2 through the
M2M server 3. The command conversion portion 4d con-
verts (convert a protocol) a data format (protocol) of the
basic vehicle information and the vehicle information
transmitted and received between the communication
terminal 4 and the vehicle 9 and a data format of the basic
vehicle information and the vehicle information transmit-
ted and received between the communication terminal 4
and the server 2 through the Internet 5. The display por-
tion 4e is configured by, for example, a liquid crystal dis-
play (for example, a touch panel display) having a touch
function.

[0028] Since a WEB browser (an Internet browser, a
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WWW browser) is incorporated into the control portion
4a, the control portion 4a builds the WEB screen data
received by the wide area wireless communication por-
tion 4c from the server 2 to display the WEB screen on
the display portion 4e, or to follow a hyper link by the
functions of the WEB browser. The operation reception
portion 4f is configured by a touch switch (also referred
to as an "icon") formed on the WEB screen displayed on,
for example, the display portion 4e. The operation recep-
tion portion 4f receives setting and input made by the
operation of the operator. The storage portion 4g stores
various data required for the control portion 4a to execute
various data processing.

[0029] The vehicle 9 includes a connection connector
9a connected with the connection cable 10, a first control
portion 11 a, a second control portion 12a, a third control
portion 13a, and a fourth control portion 14a. The first
control portion 11 a, the second control portion 12a, the
third control portion 13a, and the fourth control portion
14a are connected to the connection connector 9a
through a controller area network 9b (CAN). The first con-
trol portion 11 a detects on/off states of an accessory
(ACC) switch 11 b, and displays the detection result on
afirstdisplay portion 11c¢ (an indicator). The second con-
trol portion 12a detects the amount of operation of an
accelerator pedal 12b (the amount of depression), and
displays the detection result on a second display portion
12c (a tachometer). The third control portion 13a detects
the operation position of a wiper switch 13b (high speed,
medium speed, low speed, off, or the like), and displays
the detectionresulton a display portion 13c (an indicator).
The fourth control portion 14a detects the operation po-
sition of a light switch 14b (all lights, vehicle width light,
off, or the like), and displays the detection result on a
fourth display portion 14c (an indicator).

[0030] The detection result that indicates the on/off
state of the ACC switch 11 b is displayed on the first
display portion 11c, it may be possible for the operator
to confirm the on/off state of the ACC switch 11 b. The
detection result that indicates the amount of operation of
the accelerator pedal 12b is displayed on the second
display portion 12c, it may be possible that the operator
confirms the amount of operation of the accelerator pedal
12b. The detection result that indicates the operation po-
sition of the wiper switch 13b is displayed on the display
portion 13c, it may be possible that the operator confirms
the operation position of the wiper switch 13b. The de-
tection result that indicates the operation position of the
light switch 14b is displayed on the fourth display portion
14c, it may be possible that the operator confirms the
operation position of the light switch 14b.

[0031] Whenthe communication terminal 4 is connect-
ed to the vehicle 9 through the connection cable 10, the
communication terminal 4 transmits a basic vehicle in-
formation request or a vehicle information request to the
vehicle 9, and receives (acquires) the basic vehicle in-
formation or the vehicle information from the vehicle 9.
The basic vehicle information is information related to an
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ID (identification information) of an ECU (electronic con-
trol portion) mounted in, for example, the vehicle 9. The
basic information is information for authenticating wheth-
eradatacommunicationis established between the serv-
er 2 and the vehicle 9. The vehicle information is a diag-
nostics or data. Incidentally, the diagnostics is informa-
tion related on a DTC (diagnostic trouble code, failure
diagnosis code), an FFD (freeze frame data), or pending
of various sensors and actuators that are held by an ECU
provided in the vehicle 9. The data is information related
to, for example, a rotation speed of the engine, a tem-
perature of an engine coolant (cooling water), control
states of the various sensors and actuators, the on/off
state of the ACC switch 11 b, the operation amount of
the accelerator pedal 12b, the operation position of the
wiper switch 13b, and the operation position of the light
switch 14b. When the operator changes the vehicle state,
the change in the vehicle state is reflected on the vehicle
information. For example, when the operator operates
(depresses) the accelerator pedal 12b, a variation in the
amount of operation of the accelerator pedal 12b is re-
flected on the vehicle information.

[0032] In this configuration, as illustrated in FIG. 1, the
server 2 receives the basic vehicle information and the
vehicle information transmitted from the communication
terminal 4 through the M2M server 3. The communication
terminal 4 receives the WEB screen data transmitted
from the server 2 without going through the M2M server
3. Thus, a route in which the basic vehicle information
and the vehicle information acquired from the vehicle 9
are transmitted from the communication terminal 4, and
received by the server 2 is different from a route in which
the WEB screen data is transmitted from the server 2,
and received by the communication terminal 4.

[0033] The operation of the configuration will be de-
scribed with reference to FIG. 5 to FIG. 22.

[0034] Whenthe communicationterminal 4 is connect-
ed to the server 2 through the Internet 5, the communi-
cation terminal 4 receives the WEB screen data from the
server 2, and builds the received WEB screen data to
enable the WEB screen to be displayed with using the
functions of the WEB browser. When the operator selects
an item of the diagnosis from a main menu screen when
the main menu screen is displayed on the display portion
4e (B1), the communication terminal 4 transmits a diag-
nosis start request to the server 2 from the wide area
wireless communication portion 4c (B2).

[0035] Upon receiving the diagnosis start request
transmitted from the communication terminal 4 by the
communication control circuit 6f (C1), the server 2 selects
a vehicle select screen from the WEB screens stored in
the WEB screen storage portion 6e, and provides the
vehicle select screen (C2). When the server 2 provides
the vehicle select screen, the communication terminal 4
receives the WEB screen data configuring the vehicle
select screen from the server 2. The communication ter-
minal 4 builds the received WEB screen data to display
the vehicle select screen on the display portion 4e by the
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functions of the WEB browser. Thus, the operator brows-
es and confirms the vehicle select screen displayed on
the communication terminal 4 (B3), and selects the ve-
hicle to be diagnosed, so that the operator proceeds to
a subsequent process.

[0036] When the vehicle 9 to be diagnosed is a new
vehicle, the operator sets and inputs a registration
number and a vehicle identification number to determine
the vehicle 9 to be diagnosed. Incidentally, the new ve-
hicle means a vehicle not to be diagnosed in the vehicle
diagnosis system 1 in the past, and to be diagnosed for
the first time. When the vehicle 9 to be diagnosed is a
vehicle that is not newly registered, the operator selects
the vehicle 9 from the vehicles having the registration
numbers and the vehicle identification numbers regis-
tered, and determines the vehicle 9 that is diagnosed.
The vehicle not newly registered means the vehicle to
be diagnosed in the vehicle diagnosis system 1 in the
past, which is to be diagnosed twice or more.

[0037] When the operator determines the diagnosed
vehicle 9, the server 2 selects the vehicle (C3), and de-
termines whether the diagnosis propriety condition ac-
cording to the sampling speed is present (C4). When the
diagnosis propriety condition is present, the diagnosable
item depends on the sampling speed. When it is deter-
mined that the diagnosis propriety condition based on
the sampling speed is present (C4: YES), the server 2
selects a diagnosis enablement condition screen (DIAG
COND DISP) from the WEB screens stored in the WEB
screen storage portion 6e, and provides the selected di-
agnosis enablement condition screen (C5). When the
server 2 provides the diagnosis enablement condition
screen, the communication terminal 4 receives the WEB
screen data configuring the diagnosis enablement con-
dition screen from the server 2, and builds the received
WEB screen data to display the diagnosis enablement
condition screen on the display portion 4e by the func-
tions of the WEB browser. Thus, the operator browses
and confirms the diagnosis enablement condition screen
displayed on the communication terminal 4 (B4), so that
the operator grasps the diagnosis enablement condition.
[0038] Whenitis determined that the diagnosis propri-
ety condition based on the sampling speed is not present
(C4: NO), the server 2 selects a diagnosis start screen
from the WEB screens stored in the WEB screen storage
portion 6e, and provides the diagnosis start screen (C6).
When the server 2 provides the diagnosis start screen,
the communication terminal 4 receives the WEB screen
data configuring the diagnosis start screen from the serv-
er 2, and builds the received WEB screen data to display
the diagnosis start screen on the display portion 4e by
the functions of the WEB browser. The operator browses
and confirms the diagnosis start screen displayed on the
communication terminal 4 (B5), so that the operator
grasps an instruction for starting the diagnosis, and pro-
ceeds to a subsequent process.

[0039] When the operator confirms the diagnosis start
screen, the server 2 transmits a diagnostics request to
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the communication terminal 4 from the communication
AP server 8 through the M2M server 3 (C7). Upon re-
ceiving the diagnostics request transmitted from the serv-
er 2 by the wide area wireless communication portion 4c
(B6), the communication terminal 4 converts the received
diagnostics request into a command, and transmits the
diagnostics request subjected to the command conver-
sion to the vehicle 9 through the connection cable 10
(B7). Upon receiving the diagnostics request transmitted
from the communication terminal 4 (A1), the vehicle 9
analyzes the received diagnostics request, and transmits
a diagnostics designated by the diagnostics request to
the communication terminal 4 through the connection ca-
ble 10 (A2). Upon receiving the diagnostics transmitted
from the vehicle 9 (B8), the communication terminal 4
converts the diagnostics into a command, and transmits
the diagnostics subjected to the command conversion to
the server 2 from the wide area wireless communication
portion 4c through the M2M server 3 (B9).

[0040] Uponreceivingthe diagnostics transmitted from
the communication terminal 4 by the communication AP
server 8 (C8), the server 2 determines whether the diag-
nostics is included in a diagnosis target (C9). When it is
determined that the diagnostics is included in the diag-
nosis target (C9: YES), the server 2 cancels the subse-
quent processes (avoids the diagnosis). When it is de-
termined that the diagnostics is not included in the diag-
nosis target (C9: NO), the server 2 transmits an engine
(drive mechanism) water temperature request (TEMP
REQ) from the communication AP server 8 to the com-
munication terminal 4 through the M2M server 3 (C10).
Upon receiving the engine water temperature request
transmitted from the server 2 by the wide area wireless
communication portion 4c (B10), the communication ter-
minal 4 converts the received engine water temperature
request into a command, and transmits the engine water
temperature request subjected to the command conver-
sion to the vehicle 9 through the connection cable 10
(B11). Upon receiving the engine water temperature re-
quest transmitted from the communication terminal 4
(A3), the vehicle 9 transmits an engine water temperature
that indicates a temperature of a coolant for cooling the
engine to the communication terminal 4 through the con-
nection cable 10 (A4). Upon receiving the engine water
temperature transmitted from the vehicle 9 (B12), the
communication terminal 4 converts the engine water tem-
perature into a command , and transmits the engine wa-
ter temperature subjected to the command conversion
from the wide area wireless communication portion 4c to
the server 2 through the M2M server 3 (B13).

[0041] Upon receiving the engine water temperature
transmitted from the communication terminal 4 by the
communication AP server 8 (C11), the server 2 deter-
mines whether the engine water temperature is equal to
orhigherthan apredetermined temperature (C12). When
it is determined that the engine water temperature is not
equal to or higher than the predetermined temperature
(C12: NO), the server 2 selects a warm-up instruction
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screen from the WEB screens stored in the WEB screen
storage portion 6e, and provides the warm-up instruction
screen (C13).

[0042] The server 2 returns to C10, and continues to
transmit the engine water temperature request to the
communication terminal 4 until it is determined that the
engine water temperature is equal to or higher than a
predetermine temperature, and repetitively executes the
same process. When the server 2 provides the warm-up
instruction screen to the communication terminal 4, the
communication terminal 4 receives the WEB screen data
configuring the warm-up instruction screen from the serv-
er 2, and builds the received WEB screen data to display
the warm-up instruction screen on the display portion 4e
by the functions of the WEB browser. The operator
browses and confirms the warm-up instruction screen
displayed on the communication terminal 4 (B14), so that
the operator grasps that warm-up is necessary in starting
the diagnosis.

[0043] When it is determined that the engine water
temperature is equal to or higher than the predetermined
temperature (C12: YES), the server 2 starts the diagnosis
(C14), and transmits a data request (DATA REQ) from
the communication AP server 8 to the communication
terminal 4 through the M2M server 3 (C15). Upon receiv-
ing the data request transmitted from the server 2 by the
wide area wireless communication portion 4c (B15), the
communication terminal 4 converts the received data re-
quest into a command, and transmits the data request
subjected to the command conversion to the vehicle 9
through the connection cable 10 (B16). Upon receiving
the data request transmitted from the communication ter-
minal 4 (A5), the vehicle 9 transmits data designated by
the received data request to the communication terminal
4 through the connection cable 10 (AB).

[0044] Upon starting the diagnosis, and transmitting
the data request from the communication AP server 8 to
the communication terminal 4 through the M2M server
3, the server 2 selects an operation instruction screen
from the WEB screens stored in the WEB screen storage
portion 6e, and provides the operation instruction screen
(C16). When the server 2 provides the operation instruc-
tion screen, the communication terminal 4 receives the
WEB screen data configuring the operation instruction
screen from the server 2, and builds the received WEB
screen data to display the operation instruction screen
on the display portion 4e by the functions of the WEB
browser. The operator browses and confirms the opera-
tion instruction screen displayed on the communication
terminal 4 (B17), grasps an instruction for advancing the
diagnosis of an IG on, an engine start, an idle, a racing,
and a full throttle racing as illustrated in FIG. 8, and pro-
ceeds to the subsequent process.

[0045] In this situation, when the operator changes a
vehicle state according to an instruction described in the
operation instruction screen (A7), data that reflects a
change in the vehicle state is transmitted from the vehicle
9, and received by the server 2 through the communica-
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tion terminal 4. For example, the instruction described in
the operation instruction screen is an instruction for op-
erating (depressing) the accelerator pedal 12b, and when
the operator operates the accelerator pedal 12b, data
that indicates the rotation speed of the engine linked with
the amount of operation of the accelerator pedal 12b is
transmitted from the vehicle 9, and received by the server
2 through the communication terminal 4. Upon receiving
the data transmitted from the vehicle 9 (B18), the com-
munication terminal 4 converts the received data into a
command, and transmits the data subjected to the com-
mand conversion to the server 2 from the wide area wire-
less communication portion 4c through the M2M server
3 (B19).

[0046] Upon receiving the data transmitted from the
communication terminal 4 by the communication AP
server 8 (C17), the server 2 determines the sampling
speed of the data (C18). When it is determined that the
sampling speed of the data is not equal to or higher than
a predetermined speed with respect to the various diag-
nosis conditions such as start-up or idling, the server 2
selects a diagnosis enable item screen from the WEB
screens stored in the WEB screen storage portion 6e,
and provides the diagnosis enable item screen (C19).
When the server 2 provides the diagnosis enable item
screen, the communication terminal 4 receives the WEB
screen data configuring the diagnosis enable item screen
from the server 2, and builds the received WEB screen
data to display the diagnosis enable item screen on the
display portion 4e by the functions of the WEB browser.
The operator browses and confirms the diagnosis enable
item screen displayed on the communication terminal 4
(B20), so that the operator grasps the diagnosable item.
[0047] The server 2 acquires the operation conditions
of the operator such as timing of on/off operation of the
ACC switch 11 b or the amount of operation of the ac-
celerator pedal 12b by the operator, which is acquired
from the vehicle 9. When the timing of the on-operation
of the ACC switch 11 b does not match predetermined
timing, or when the amount of operation of the accelerator
pedal 12b does not fall within a range of a predetermined
amount of operation, the server 2 determines that the
operation is improper in determining the diagnosis by the
operator. When it is determined that the operation is im-
proper in determining the diagnosis by the operator, the
server 2 determines that the reliability of the data ac-
quired from the vehicle 9 is low, and the reacquisition of
the data is necessary (C20: YES), and selects a data
reacquisition necessary screen from the WEB screens
stored in the WEB screen storage portion 6e, and pro-
vides the data reacquisition necessary screen (C21).
[0048] The server 2 returns to C14, and continues to
transmit the data request to the communication terminal
4 until it is determined that the reacquisition of the data
is not necessary, and repetitively executes the same
process. When the server 2 provides the data reacquisi-
tion necessary screen to the communication terminal 4,
the communication terminal 4 receives the WEB screen
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data configuring the data reacquisition necessary screen
from the server 2, and builds the received WEB screen
data to display the data reacquisition necessary screen
on the display portion 4e by the functions of the WEB
browser. The operator browses and confirms the data
reacquisition necessary screen displayed on the com-
munication terminal 4 (B21), and grasps that the data
needs to be reacquired, so that the operator proceeds to
asubsequent process. Incidentally, the operator may en-
able to cancel the reacquisition of the data.

[0049] When the server 2 determines that correct op-
eration is performed when the operator determines the
diagnosis, the server 2 determines that the reliability of
the data acquired from the vehicle 9 is high, and the reac-
quisition of the data is not necessary (C20: NO), creates
the diagnosis result based on the data acquired until now
(C22), and ends the diagnosis (C23). The server 2 selects
a frame (template) of a diagnosis result screen from the
WEB screens stored in the WEB screen storage portion
6e, and provides the diagnosis result screen in which the
presentdiagnosisresultis described inthe framein ques-
tion (C24). When the server 2 provides the diagnosis
result screen, the communication terminal 4 receives the
WEB screen data configuring the diagnosis result screen
from the server 2, and builds the received WEB screen
data to display the diagnosis result screen on the display
portion 4e by the functions of the WEB browser. The op-
erator browses and confirms the diagnosis result screen
displayed on the communication terminal 4 (B22), so that
the operator grasps the diagnosis result.

[0050] Specific examples of a series of the processes
will be described with reference to FIG. 8 to FIG. 22. As
illustrated in FIG. 8, a case in which the server 2 diag-
noses the engine (corresponding to the drive mecha-
nism) will be described. As illustrated in FIG. 9, when the
operator depresses a "diagnosis" icon 101 a when the
communication terminal 4 displays a main menu screen
101, the communication terminal 4 transmits an opera-
tion signal indicating that the operator depresses the "di-
agnosis" icon 101 a to the server 2. The depression of
the icon 101 a means the selection of the icon 101 a, and
is not limited to the depressing operation.

[0051] Upon receiving the operation signal transmitted
from the communication terminal 4, the server 2 transmits
the WEB screen data to the communication terminal 4.
Upon receiving the WEB screen data from the server 2,
the communication terminal 4 selectively displays "en-
gine", "hybrid", and "vehicle air conditioner" to be diag-
nosed on the main menu screen 101 as illustrated in FIG.
10. When the operator selects, for example, "engine" as
the diagnosis target, the communication terminal 4 trans-
mits the operation signal indicating that the operator se-
lects "engine" as the diagnosis target to the server 2.
[0052] Upon receiving the operation signal transmitted
from the communication terminal 4, the server 2 transmits
the WEB screen data configuring a vehicle select screen
102 to the communication terminal 4. Upon receiving the
WEB screen data from the server 2, the communication
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terminal 4 builds the WEB screen data, and displays the
vehicle select screen 102 as illustrated in FIG. 11. When
the operator selects the vehicle 9 to be diagnosed, the
communication terminal 4 transmits the operation signal
indicating that the operator selects the vehicle 9 to be
diagnosed to the server 2. In FIG. 11, for example, "ve-
hicle A" indicates a vehicle name. For example, "PPP12-
XXXX" indicates a vehicle identification number. For ex-
ample, "MIKAWA NA 55XX" and "MIKAWA ME 17XX"
indicate vehicle registration number marks.

[0053] Uponreceiving the operation signal transmitted
fromthe communicationterminal 4, the server 2 transmits
the WEB screen data configuring a diagnosis startscreen
103 to the communication terminal 4. Upon receiving the
WEB screen data from the server 2, the communication
terminal 4 builds the received WEB screen data, and dis-
plays the diagnosis start screen 103 as illustrated in FIG.
12. With the browse and confirmation of the diagnosis
start screen 103, the operator grasps that instructions
when starting the diagnosis are "P-range", "after engine
warm-up", "IGON (engine stop)", "electric load off", and
so on. When the operator depresses a start button 103a,
the communication terminal 4 transmits an operation sig-
nalindicating that the operator depresses the start button
103a to the server 2.

[0054] Uponreceiving the operation signal transmitted
fromthe communication terminal 4, the server 2 transmits
a data request for acquiring data that indicates the
present temperature (engine water temperature) of a
coolant in the engine to the communication terminal 4.
Upon receiving the data that indicates the present tem-
perature of the coolant in the engine from the communi-
cation terminal 4, when the server 2 determines that the
present temperature of the coolant in the engine does
not reach a predetermined temperature, the server 2
transmits the WEB screen data configuring a warm-up
instruction screen 104 to the communication terminal 4.
Upon receiving the WEB screen data from the server 2,
the communication terminal 4 builds the received WEB
screendata, and displays the warm-up instruction screen
104 as illustrated in FIG. 13. When the operator browses
and confirms the warm-up instruction screen 104, the
operator grasps the present temperature ("55°C" is illus-
trated in FIG. 13) of the coolant in the engine. The oper-
ator grasps that (i) warm-up operation needs to be im-
plemented for a reason that the present temperature of
the coolant in the engine does notreach a predetermined
temperature ("70°C" is illustrated in FIG. 13), and (ii) a
subsequent procedure is automatically displayed when
the temperature of the coolant in the engine reaches the
predetermined temperature. When it is determined that
the temperature of the coolant in the engine reaches the
predetermined temperature, the server 2 does not trans-
mit the WEB screen data configuring the warm-up in-
struction screen 104 to the communication terminal 4,
and the communication terminal 4 does not display the
warm-up instruction screen 104.

[0055] The server 2 monitors whether the temperature
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of the coolant in the engine reaches the predetermined
temperature, and transmits the WEB screen data config-
uring a first operation instruction screen 105 to the com-
munication terminal 4 when it is determined that the tem-
perature of the coolant in the engine reaches the prede-
termined temperature. Upon receiving the WEB screen
data from the server 2, the communication terminal 4
builds the received WEB screen data, and displays the
first operation instruction screen 105 as illustrated in FIG.
14. With the browse and confirmation of the first operation
instruction screen 105, the operator grasps that the sub-
sequent procedure is operation of depressing the brake
for start-up, so that the operator grasps timing at which
the brake is depressed for start-up.

[0056] The server 2 transmits a data request that indi-
cates an item of data required for diagnosis associated
with the first operation instruction screen 105 to the com-
munication terminal 4. Specifically, as illustrated in FIG.
6, the server 2 transmits a data request that indicates
several items including a rotation speed of the engine to
the communication terminal 4 when diagnosing the start-
up of the engine. Since the items of data required for the
diagnosis are notified to the communication terminal 4
from the server 2, the operator does not need to set and
input the items of the data required for the diagnosis.
When the communication terminal 4 acquires data that
indicates several items including the rotation speed of
the engine designated according to the data request from
the vehicle 9, the communication terminal 4 transmits the
acquired data to the server 2 through the M2M server 3
in real time without storing the acquired data. The com-
munication terminal 4 functions as a relay device when
the server 2 acquires data from the vehicle 9.

[0057] When the server 2 provides the first operation
instruction screen 105 for facilitating the start-up of the
engine with the depression of the brake, the server 2
instructs timing at which the operator starts up the engine
by countdown. A route in which the basic vehicle infor-
mation and the vehicle information are transmitted from
the communicationterminal 4, and received by the server
2 is different from a route in which the WEB screen data
is transmitted from the server 2, and received by the com-
munication terminal 4. For that reason, when the com-
munication terminal 4 transmits the data associated with
the start-up when the server 2 does not complete a prep-
aration for receiving the data associated with the start-
up from the communication terminal 4, the server 2 may
not receive the data. Taking the circumstances into ac-
count, the server 2 adjusts (establishes synchronization)
the timing at which the operator starts up the engine in
the first operation instruction screen 105 so that the op-
erator starts up the engine after the server 2 has com-
pleted the preparation for receiving the data associated
with the start-up from the communication terminal 4. The
present disclosure is not limited to a configuration in
which the timing at which the operator starts up the en-
gine is instructed by countdown, but timing to display the
first operation instruction screen 105 may be adjusted.
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In a second operation instruction screen 106 and a third
operation instruction screen 107 which will be described
later, timing at which the operator operates is adjusted
similarly.

[0058] The server 2 monitors whether the operator de-
presses the brake to start up the engine, and when it is
determined that the operator depresses the brake to start
up the engine, the server 2 transmits the WEB screen
data configuring the second operation instruction screen
106 to the communication terminal 4. Upon receiving the
WEB screen data from the server 2, the communication
terminal 4 displays the second operation instruction
screen 106 as illustrated in FIG. 15. With the browse and
confirmation of the second operation instruction screen
106, the operator grasps that the subsequent procedure
is operation for allowing the rotation speed of the engine
to rise up to a predetermined speed ("2000 rpm" is illus-
trated in FIG. 15), and be kept constant.

[0059] In this situation, the server 2 transmits the data
request that indicates the items of the data required for
the diagnosis associated with the second operation in-
struction screen 106 to the communication terminal 4.
Specifically, as illustrated in FIG. 6, the server 2 transmits
the data request that indicates several items including
the rotation speed of the engine to the communication
terminal 4 even when diagnosing racing. Similarly in this
case, since the items of data required for the diagnosis
are notified to the communication terminal 4 from the
server 2, the operator does not need to set and input the
items of the data required for the diagnosis. Similarly, in
this case, when the communication terminal 4 acquires
data that indicates several items including the rotation
speed of the engine designated according to the data
request from the vehicle 9, the communication terminal
4 transmits the acquired data to the server 2 through the
M2M server 3 in real time without storing the acquired
data.

[0060] Inthe second operation instruction screen 106,
since an instruction for allowing the rotation speed of the
engine to rise up to the predetermined speed is de-
scribed, a scale 106b thatindicates arange of the rotation
speed of the engine ("0 to 5000 rpm" is illustrated in FIG.
15), a target line 106¢ that indicates a target, a target
area 106d around the target line 106¢c, and a bar 106e
that indicates the rotation speed of the engine are dis-
played so that the operator confirms the rotation speed
of the engine. The scale 106b, the target line 106c, the
target area 106d, and the bar 106e may be displayed
with colors, and may be displayed in gray scale or mon-
ochrome.

[0061] When the operator operates (depresses) the
accelerator pedal 12b, the vehicle information including
the rotation speed of the engine according to the amount
of operation is received by the server 2 from the vehicle
9 through the communication terminal 4 and the M2M
server 3 with the result that the rotation speed of the
engine is reflected on the second operation instruction
screen 106. Specifically, also as illustrated in FIG. 16, a
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length of the bar 106e that indicates the rotation speed
of the engine is extended and contracted on the second
operation instruction screen 106 according to the oper-
ation of the accelerator pedal 12b by the operator. In that
case, timing at which the second operation instruction
screen 106 is displayed is adjusted so that the operator
operates the accelerator pedal 12b after the server 2 has
completed the preparation for receiving the data that in-
dicates the rotation speed of the engine. The length of
the bar 106e that indicates the rotation speed of the en-
gine is expanded and contracted on the second operation
instruction screen 106 in conjunction with the operation
of the accelerator pedal 12b by the operator. It may be
possible to prevent a situation in which the length of the
bar 106e is not expanded and contracted although the
operator operates the accelerator pedal 12b, or a situa-
tion in which the length of the bar 106e is expanded or
contracted later than the timing at which the operator
operates the accelerator pedal 12b. It may be possible
toavoid that the operator feels uncomfortable in advance.
[0062] Since the length of the bar 106e is expanded
and contracted according to the amount of operation of
the accelerator pedal 12b by the operator, even when a
tachometer (rotation speed meter that indicates the ro-
tation speed of the engine) is not implemented in the
vehicle 9 to be diagnosed, it may be possible to confirm
the rotation speed of the engine with the browse and
confirmation of the second operation instruction screen
106. Since the second operation instruction screen 106
is provided by the WEB screens, it may be possible to
arbitrarily set a resolution (scale) of the scale 106b. Thus,
even when the tachometer is implemented in the vehicle
9to be diagnosed, when the resolution of the scale 106b
is set to be higher than the resolution of the tachometer,
it may be possible to easily perform a fine adjustment of
the rotation speed of the engine with the browse and
confirmation of the second operation instruction screen
106. When the operator depresses a measurement start
button 106a, the communication terminal 4 transmits an
operation signal indicating that the operator depresses
the measurement start button 106a to the server 2.
[0063] Upon receiving the operation signal transmitted
from the communication terminal 4, the server 2 transmits
the WEB screen data configuring the third operation in-
struction screen 107 to the communication terminal 4.
Upon receiving the WEB screen data from the server 2,
the communication terminal 4 builds the received WEB
screen data, and displays a third operation instruction
screen 107 as illustrated in FIG. 17. With the browse and
confirmation of the third operation instruction screen 107,
the operator grasps that the subsequent procedure is
operation for fully depressing the accelerator (the amount
of depressing the accelerator pedal 12b is maximized).
Similarly, in the third operation instruction screen 107, a
scale 107a, a target line 107b, a target area 107c, and a
bar 107d are displayed. Thus, it may be possible for the
operator to confirm the rotation speed of the engine.
[0064] In this situation, the server 2 transmits the data
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request that indicates the items of the data required for
the diagnosis associated with the third operation instruc-
tion screen 107 to the communication terminal 4. Spe-
cifically, as illustrated in FIG. 6, the server 2 transmits
the data request that indicates several items including
the rotation speed of the engine and an absolute opening
of a throttle to the communication terminal 4 when diag-
nosing full throttle racing. Similarly in this case, since the
items of data required for the diagnosis are notified to
the communication terminal 4 from the server 2, the op-
erator does not need to set and input the items of the
data required for the diagnosis. Similarly, in this case,
when the communication terminal 4 acquires data that
indicates several items including the rotation speed of
the engine and the absolute opening of the throttle des-
ignated according to the data request from the vehicle 9,
the communication terminal 4 transmits the acquired data
to the server 2 through the M2M server 3 in real time
without storing the acquired data.

[0065] When the operator performs a series of diag-
noses according to the operation instruction screens
switched constantly in time series in the manner, and
creates the diagnosis result, the server 2 transmits the
WEB screen data configuring a diagnosis result screen
108 to the communication terminal 4. Upon receiving the
WEB screen data from the server 2, the communication
terminal 4 builds the received WEB screen data, and dis-
plays the diagnosis result screen 108 as illustrated in
FIG. 18. With the browse and confirmation of the diag-
nosis result screen 108, the operator grasps the diagno-
sis result obtained by performing the series of diagnoses.
As illustrated in FIG. 19, the communication terminal 4
displays the diagnosis result screen 108 scrollably. As
illustrated in FIG. 20, the communication terminal 4 may
print and output the diagnosis result to a predetermined
size of a sheet 201.

[0066] FIG. 21A to FIG. 21C illustrate a relationship
between the sampling speed and the diagnosable items.
The sampling speed is indicated by an time interval (1,
t2, ...) of a transmission timing when the vehicle 9 trans-
mits the datato the communication terminal4 inresponse
to the reception of the data request from the communi-
cation terminal 4 (refer to FIG. 21A). Since the determi-
nation required for the diagnosis is enabled even when
the sampling speed is low (even when the time interval
of the transmission timing of the data is long), for exam-
ple, with respect to data of an intake pipe pressure and
idle in the start-up, the server 2 determines that the reac-
quisition of the data is unnecessary. Since the determi-
nation required for the diagnosis is disabled when the
sampling speed is low (when the time interval of the trans-
mission timing of the data is long), for example, with re-
spect to data of startability and racing in the start-up, the
server 2 determines that the diagnosis of the startability
and racing in the start-up is disabled when the sampling
speed is equal to or higher than a predetermined time
(for example, V1 [ms] or higher, or V2 [ms] or higher in
FIG. 21 C).
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[0067] FIG. 22 illustrates a reference value in deter-
mining the diagnosis result. The server 2 holds a table
of the reference value for each of characteristics (char-
acteristics such as a vehicle model, an engine model, a
drive system (2WD/4WD), and a transmission) of the ve-
hicle, and determines the reference value according to
a temporal change (vehicle age) of the vehicle. For ex-
ample, in the case where the reference of the temporal
change is set as a travel distance, when it is assumed
that an upper limit of the coolant temperature is set to
"A1" and a lower limit thereof is set to "A2" until the travel
distance reaches M1 [km], the server 2 determines that
the diagnosis result is normal when the coolant temper-
ature falls within a range from "A1" to "A2", and that the
diagnosis result is abnormal when the coolant tempera-
ture falls outside the range from "A1" to "A2". For exam-
ple, when it is assumed that an upper limit of the coolant
temperature is set to "A3" and a lower limit thereof is set
to "A4" until the travel distance reaches M2 [km], the serv-
er 2 determines that the diagnosis result is normal when
the coolant temperature falls within a range from "A3" to
"A4", and that the diagnosis result is abnormal when the
coolant temperature falls outside the range from "A3" to
"A4". The server 2 has a function of storing temporal
changes of the vehicle 9 and other vehicles 9 of the same
type such as the same engine model, or actual perform-
ances of the diagnosis results determined in the past,
determining the reference value of a determination crite-
rion or the travel distance, or dynamically determining
the reference value based on the vehicle information ac-
quired from the vehicle 9 in the past.

[0068] According tothe firstembodiment,inthe vehicle
diagnosis system 1, the server 2 notifies the communi-
cation terminal 4 of the items of the date required for the
diagnosis to be acquired from the vehicle 9. The operator
does not need to operate the communication terminal 4,
and set and input the items of the data required for the
diagnosis, and it may be possible to reduce the burden
on the operator who diagnoses the vehicle 9. Since the
communication terminal 4 functions as the relay device,
and transmits (relays) the data acquired by the commu-
nication terminal 4 from the vehicle 9 to the server 2 in
real time, it may be possible to quickly obtain the diag-
nosis result.

[0069] Theserver2providesthe WEB screenincluding
the instruction to the operator who diagnoses the vehicle
9 to the communication terminal 4 through the Internet
5. With the browse and the confirmation of the WEB
screen displayed on the communication terminal 4, the
operator who deals with the communication terminal 4
grasps the instruction to the operator, and diagnoses the
vehicle 9 according to the instruction. In this case, for
example, even with complicated instructions associated
with multiple procedures for changing the vehicle state
constantly, the server 2 updates the WEB screens one
by one, it may be possible to appropriately give the com-
plicated instruction to the operator.

[0070] When the instruction to the operator is per-
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formed through the WEB screen, a storage portion (or
means) of a large capacity is not required for the com-
munication terminal 4, the maintenance of software is
not complicated, and the burden on the communication
terminal 4 may be prevented from increasing. The WEB
screen is created for each of a wide variety of character-
istics (characteristics such as a vehicle model, an engine
model, a drive system (2WD/4WD), and a transmission)
of the vehicle 9, and there is no need to prepare the mul-
tiple communication terminals 4 for each of the charac-
teristics of the vehicle 9 to be diagnosed. Any communi-
cation terminal 4 having the function (WEB browser) for
displaying the WEB screen may be applicable, and it may
be possible that the communication terminal 4 become
generalized and easily realized.

(Second Embodiment)

[0071] Hereinafter, a second embodiment of the
present disclosure will be described with reference to
FIG. 23. In the first embodiment, the communication ter-
minal 4 is connected directly to the vehicle, and the com-
munication terminal 4 acquires the vehicle information
directly from the vehicle. In the second embodiment, a
communication terminal is connected to a vehicle
through a dedicated vehicle connection terminal, and the
communication terminal 4 acquires vehicle information
from the vehicle through a vehicle connection terminal.
[0072] Avehicle connectionterminal 21includes a con-
trol portion 21 a that controls the overall operation, a con-
nection connector 21 b and a command conversion por-
tion 21 c corresponding to the connection connector 4b
and the command conversion portion 4d described in the
first embodiment, respectively, and a BT communication
portion 21 d that performs a Bluetooth (registered trade-
mark) communication with a communication terminal 22.
The communication terminal 22 includes a control portion
22a that controls the overall operation, a BT communi-
cation portion 22b that performs a Bluetooth communi-
cation with the vehicle connection terminal 21, and awide
area wireless communication portion 22c, a display por-
tion 22d, an operation reception portion 22e, and a stor-
age portion 22f corresponding to the wide area wireless
communication portion 4c, the display portion 4e, the op-
eration reception portion 4f, and the storage portion 4g
described in the first embodiment, respectively. The
present disclosure is not limited to a configuration in
which the vehicle connection terminal 21 and the com-
munication terminal 22 are connected to each other by
Bluetooth, but is applicable to a configuration in which
the vehicle connection terminal 21 and the communica-
tion terminal 22 are connected to each other by another
wireless communication system (wireless LAN, etc.). Al-
ternatively, the vehicle connection terminal 21 and the
communication terminal 22 may be connected to each
other by wire. Even in the configuration where the func-
tion of the communication terminal 4 described in the first
embodimentis shared to two terminals of the vehicle con-
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nection terminal 21 and the communication terminal 22,
the same effects as those in the first embodiment are
obtained.

(Other Embodiments)

[0073] The presentdisclosure is not limited to only the
embodiments, but may be modified or expanded as fol-
lows. The present disclosure is not limited to a case of
diagnosing the engine, but may be applied to a case of
diagnosing another mechanism such as a vehicle air con-
ditioner. The diagnosis of the engine is not limited to a
series of flow of the diagnostics, the start-up, the idle, the
racing, and the full throttle racing, but may be divided into
only the diagnostics, only the start-up, or only the idle, or
may be performed by the combination of at least two of
the start-up and the idle.

[0074] The instruction to the operator on the WEB
screen is not limited to only the characters, but may be
performed by the combination of the characters with an
image, or may be performed by a stillimage or a moving
picture. The instruction may be performed by outputting
a voice in conjunction with, for example, an image. With
the combination with the image, the effect of more pre-
cisely giving the instruction to the operator may be ex-
pected. In the interior of the vehicle 9, the connection
between the connection connector 9a and each of the
first control portion 11 a to the fourth control portion 14a
is not limited to the CAN, but may be performed by the
use of another communication system such as an in-
vehicle Ethernet (registered trademark) or a FlexRay
(registered trademark).

[0075] According to the vehicle diagnosis system of an
example of the present disclosure, the communication
terminal transmits the vehicle information acquired from
the vehicle to the server. The server analyzes the vehicle
information received from the communication terminal to
diagnose the vehicle. In the server, the acquisition item
notification portion 61 notifies the communication termi-
nal of items of the vehicle information required for diag-
nosis to be acquired from the vehicle. The communica-
tion terminal acquires the vehicle information from the
vehicle according to the items of the vehicle information
notified from the server, and transmits the acquired ve-
hicle information to the server in real time.

[0076] Since the server notifies the communication ter-
minal of the items of the vehicle information required for
the diagnosis to be acquired from the vehicle, the oper-
ator does not need to operate the communication termi-
nal, and set and input the items of the vehicle information
required for the diagnosis. It may be possible to reduce
the burden on the operator who diagnoses the vehicle.
Since the vehicle information acquired by the communi-
cation terminal from the vehicle is transmitted to the serv-
er in real time, it may be possible to quickly obtain the
diagnosis result.

[0077] While there have been described the embodi-
ments, configurations, and modes of the present disclo-
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sure, the present disclosure is not limited to the men-
tioned embodiments, configurations, and modes. For ex-
ample, the scope of the embodiments, configurations,
and modes related to the presentdisclosure alsoincludes
embodiments, configurations, and modes that may result
from an appropriate combination of technical portions
disclosed in different embodiments, configurations, and
modes.

Claims
1. A vehicle diagnosis system (1) comprising:

a communication terminal (4, 22) transmitting
vehicle information acquired from a vehicle (9);
and

a server (2) analyzing the vehicle information
received from the communication terminal (4,
22) to diagnose the vehicle (9),

wherein:

the server (2) includes an acquisition item
notification portion (61) that notifies the
communication terminal (4, 22) of an item
of the vehicle information required for diag-
nosis, which is to be acquired from the ve-
hicle (9); and

the communication terminal (4, 22) acquires
the vehicle information from the vehicle (9)
according to the item of the vehicle informa-
tion notified from the server (2), and trans-
mits the acquired vehicle information to the
server (2) in real time.

2. The vehicle diagnosis system (1) according to claim
1, wherein:

the server (2) includes an acquisition item de-
termination portion (62) that determines the item
ofthe vehicle information required for diagnosis,
which is to be acquired from the vehicle (9), ac-
cording to a content of a diagnosis or to a clas-
sification of the vehicle (9) to be diagnosed; and
the acquisition item notification portion (61) no-
tifies the communication terminal (4, 22) of the
item of the vehicle information determined by
the acquisition item determination portion (62).

3. The vehicle diagnosis system (1) according to claim
2, wherein:

when the content of the diagnosis is a diagnosis
of a drive mechanism,

the acquisition item determination portion
(62) determines the item of the vehicle in-
formation required for the diagnosis, which
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is to be acquired from the vehicle (9), ac-
cording to a characteristic of the drive mech-
anism of the vehicle (9) to be diagnosed.

4. The vehicle diagnosis system (1) according to any
one of claims 1 to 3, wherein:

the server (2) includes

a diagnostics acquisition portion (63) that
acquires a diagnostics of the vehicle (9) as
the vehicle information, and

a diagnosis avoidance portion (64) that
avoids an implementation of the diagnosis
based on the vehicle information when the
diagnostics of the vehicle (9) to be diag-
nosed is acquired by the diagnostics acqui-
sition portion (63).

5. The vehicle diagnosis system (1) according to any
one of claims 1 to 4, wherein:

the server (2) includes

a data acquisition portion (65) that acquires
data of the vehicle (9) as the vehicle infor-
mation, and

a diagnosis result determination portion
(66) that compares the data of the vehicle
(9) with a reference value, and determines
the diagnosis result, when the data acqui-
sition portion (65) acquires the data of the
vehicle (9).

The vehicle diagnosis system (1) according to claim
5, wherein:

the server (2) includes a reference value deter-
mination portion (67) that determines the refer-
ence value according to the content of the diag-
nosis or a temporal change of the vehicle (9) to
be diagnosed.

The vehicle diagnosis system (1) according to claim
6, wherein:

the reference value determination portion (67)
dynamically determines the reference value ac-
cording to the vehicle information acquired from
the vehicle (9) previously.

The vehicle diagnosis system (1) according to any
one of claims 1 to 7, wherein:

the server (2) includes

a diagnosis propriety condition determina-
tion portion (68) that determines whether a
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diagnosis propriety condition based on a
sampling speed is set, the sampling speed
indicating a speed at which the communi-
cation terminal (4, 22) acquires data from
the vehicle (9), and

a diagnosis enablement condition notifica-
tion portion (69) that notifies the communi-
cation terminal (4, 22) of a diagnosis ena-
blement condition when the diagnosis pro-
priety condition determination portion (68)
determines thatthe diagnosis propriety con-
dition based on the sampling speed is set.

9. The vehicle diagnosis system (1) according to any
one of claims 1 to 8, wherein:

the server (2) includes

a drive mechanism temperature acquisition
portion (70) that acquires a temperature of
a drive mechanism of the vehicle (9);

a warm-up necessity determination portion
(71) that determines whether warm-up of
the drive mechanism is necessary, based
on the temperature of the drive mechanism
acquired by the drive mechanism tempera-
ture acquisition portion (70); and

a warm-up necessary notification portion
(72) that notifies the communication termi-
nal (4,22) that warm-up is necessary when
the warm-up necessity determination por-
tion (71) determines that the warm-up is
necessary.

10. The vehicle diagnosis system (1) according to any
one of claims 5 to 9, wherein:

the server (2) includes a data reacquisition ne-
cessity determination portion (73) that deter-
mines whether reacquisition of the data ac-
quired fromthe vehicle (9) by the communication
terminal (4, 22) is necessary.

11. The vehicle diagnosis system (1) according to claim
10, wherein:

the data reacquisition necessity determination
portion (73) has a data reacquisition determina-
tion condition that is different for each charac-
teristic of the vehicle (9), and

the data reacquisition necessity determination
portion (73) determines whether the reacquisi-
tion of the data is necessary, based on the data
acquired from the vehicle (9) by the communi-
cation terminal (4, 22) and the data reacquisition
determination condition.

12. The vehicle diagnosis system (1) according to claim
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13.

14.

15.

16.

10 or 11, further comprising:

a data reacquisition necessary notification por-
tion (74) that notifies the communication termi-
nal (4, 22) that the reacquisition of the data is
necessary when the data reacquisition necessi-
ty determination portion (73) determines that the
reacquisition of the data is necessary.

The vehicle diagnosis system (1) according to any
one of claims 10 to 12, further comprising:

a sampling speed determination portion (75)
that determines a sampling speed that indicates
a speed at which the communication terminal
(4, 22) acquires the data from the vehicle (9),
wherein:

the data reacquisition necessity determina-
tion portion (73) determines whether the
reacquisition of the data is necessary,
based on the sampling speed determined
by the sampling speed determination por-
tion (75).

The vehicle diagnosis system (1) according to any
one of claims 10 to 12, further comprising:

an operator operation determination portion (76)
that determines whether an operation of an op-
erator falls within a predetermined range,
wherein:

the data reacquisition necessity determina-
tion portion (73) determines whether the
reacquisition of the data is necessary,
based on whether the operation of the op-
erator determined by the operator operation
determination portion falls within the prede-
termined range.

A server (2) providing a vehicle diagnosis system (1)
together with a communication terminal (4, 22) that
transmits vehicle information acquired from a vehicle
(9) to the server (2), and analyzing the vehicle infor-
mation received from the communication terminal (4,
22) to diagnose the vehicle (9), the server (2) com-
prising:

an acquisition item notification portion (61) that
notifies the communication terminal (4, 22) of an
item of the vehicle information required for diag-
nosis to be acquired from the vehicle (9).

A computer program that causes a computer to notify
acommunication terminal (4, 22) of anitem of vehicle
information required for diagnosis to be acquired
from a vehicle (9), wherein:
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the computer is provided to a server (2); and

the server provides a vehicle diagnosis system

(1) together with the communication terminal (4,

22) transmitting the vehicle information acquired
from the vehicle (9) to the server (2), and that 5
analyzes the vehicle information received from

the communication terminal (4, 22) to diagnose

the vehicle (9).

17. Anon-transitory computerreadable storage medium 70
that stores the computer program according to claim
16.
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