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(57) Abstract: The purpose of the present invention is to appropriately control heat balance of an ignition device, and
curb an increase in the size of the ignition device and an increase in the cost. This internal combustion engine control
device controls an internal combustion engine for a mobile object, comprising: an intake device for guiding intake air into
a cylinder via an intake passage; a fuel supply device for supplying fuel; and an ignition device for igniting an air-fuel
mixture composed of intake air and fuel. The internal combustion engine control device comprises an ignition device
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temperature estimation unit, and an adjustment unit. The ignition device temperature estimation unit measures or estimates
the current temperature of the ignition device, on the basis of information pertaining to the current state of the mobile
object, and estimates a future temperature that is a temperature of the ignition device on a future route. The adjustment
unit adjusts at least one control command of the ignition device, the fuel supply device, or the intake device, in accordance
with the current temperature and the future temperature.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/013478

A.

CLASSIFICATION OF SUBJECT MATTER

FO2D 41/02(2006.01)i; FO2D 43/00(2006.01)i; FO2D 45/00(2006.01)i
FI.  F02D45/00 360A; FO02D41/02; F02D43/00 301A; FO2D43/00 301G; FO2D43/00 301K; FO2D43/00 301N; FO2D45/00
372

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F02D41/02; FO2D43/00; FO2D45/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023
Registered utility model specifications of Japan 1996-2023
Published registered utility model applications of Japan 1994-2023

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2017-180395 A (HONDA MOTOR CO., LTD.) 05 October 2017 (2017-10-05) 1
claims 1-2, 7, paragraphs [0011]-[0047], fig. 1-5
A 2-8

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
02 June 2023 13 June 2023
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/013478

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

(Invention 1) Claims 1-5

Document 1 discloses an “internal combustion engine control device for controlling a moving body internal
combustion engine provided with: an intake device for guiding intake air into a cylinder via an intake passage; a fuel
supply device for supplying fuel; and an ignition device for igniting a mixture of the intake air and the fuel, wherein
the internal combustion engine control device comprises: an ignition device temperature estimation unit which, on
the basis of information about a current state of the moving body, measures or estimates a current temperature of
the ignition device and estimates a future temperature that is the temperature of the ignition device on a future route;
and an adjustment unit which, in response to the current temperature and the future temperature, adjusts a control
command for at least one of the ignition device, the fuel supply device, or the intake device.” Accordingly, claim 1
lacks novelty in light of document 1 and thus does not have a special technical feature.

However, claim 2 dependent on claim 1 has the special technical features in which: “the required amount of
energization for the ignition device is set on the basis of information about a current state of the moving body,
and the limited amount of energization for the ignition device is determined on the basis of the temperature of the
ignition device, the rotation speed of the internal combustion engine, and the target air-fuel ratio of the intake device;
the limited amount of energization is determined on the basis of the future temperature when the current temperature
is higher than the future temperature, and the limited amount of energization is determined on the basis of the current
temperature when the current temperature is equal to or lower than the future temperature; and the adjustment unit
sets one of the limited amount of energization and the required amount of energization as a control command for
the ignition device on the basis of the magnitude relationship between the limited amount of energization and the
required amount of energization.” Also, claims 3-5 have the same technical feature as claim 2.

Therefore, claims 1-5 are classified as invention 1.

(Invention 2) Claims 6-8

It cannot be said that claim 6 has a technical feature identical or corresponding to that of claim 2 classified as
invention 1.

Also, claim 6 is not dependent on claim 1 classified as invention 1.

Furthermore, claim 6 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1.

Therefore, claim 6 cannot be classified as invention 1.

Also, claim 6 has the special technical feature of a “moving body control system comprising: an internal
combustion engine control device for controlling a moving body internal combustion engine provided with an
intake device for guiding intake air into a cylinder via an intake passage, a fuel supply device for supplying fuel, and
an ignition device for igniting a mixture of the intake air and the fuel; and a communication device that mediates
communication between an external device outside the moving body and the internal combustion engine control
device, wherein the internal combustion engine control device comprises: an ignition device temperature estimation
unit which, on the basis of information about a current state of the moving body, measures or estimates a current
temperature of the ignition device and estimates a future temperature that is the temperature of the ignition device
on a future route; an adjustment unit which, in response to the current temperature and the future temperature,
adjusts a control command for at least one of the ignition device, the fuel supply device, or the intake device; and
a current parameter observation unit that measures or estimates current parameters related to the current state of
the moving body, and wherein the adjustment unit includes: a prediction parameter acquisition unit that acquires
prediction parameters related to the state of the moving body on the future route via communication connection with
the external device by the communication device; and a future parameter prediction unit that predicts a plurality
of future parameters related to the state of the moving body on the future route on the basis of the prediction
parameters and the current parameters, and wherein the ignition device temperature estimation unit estimates the
future temperature on the basis of the current temperature, the plurality of current parameters, and the plurality of
future parameters” and is thus classified as invention 2. Claims 7-8 also have the same technical feature as claim 6.

Therefore, claims 6-8 are classified as invention 2.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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