wO 2024/105759 A1 |0 0000 KOO0 00 O 0

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) 1t FANEIRR A HEILES >
ERESE E;g

43) EEABH 93

2024 F5H23H (23.05.2024)

O O 00 0
10) B2 RES
WO 2024/105759 Al

WIPO I PCT

(1) EF%F RO

FO2D 41/02 2006.01)  F02D 45/00 (2006.01)
F02D 41/26 (2006.01)

Q1) EFRHREES - PCT/JP2022/042329

(22) ERRERERA - 202211 A15H(15.11.2022)

(25) EFRHFED S5 - HAGE

(26) EFEARDERE - HAGE

(7)) BEEA : = Z BN 24 MITSUBISHI ELEC-
TRIC CORPORATION) [JP/JP]; T1008310 3R
RHAETARABXAORZ-DTBH T &
35 Tokyo (JP).

(72) $BA% : HH KE(TANAKA Taiga); T 1008310
HRBTREARAOR_-_TEHTEIS =5
N4t Tokyo (JP). EiB #E(KUSAGAKI

Takuma); T 1008310 R RE&FRHX A DA
ZTH7#H385 ZZE#HKA KA Tokyo
(JP). K ¥ J& % (TOMOMATSU Nobuyoshi);
T1008310 RRABFREXALOR-ZTH7HS3
5 ZEEMMA S A Tokyo (JP). BEA BE
(FUJIMOTO Tatsuo); T 1008310 R R&RTF R H
XANDA_THTIHIS ZZERHKIASHRA
Tokyo (JP). LU B —(YAMAGATA Kenichi);
T1008310 REAMTFREHRXRAOR_ZTHTH
35 ZEEBEMKANSEN Tokyo (JP). Bl &
#1(MANABE Hiroki); T 1008310 R R&8TLH
XANDA_THTIHIS ZZERHKIASHRA
Tokyo (JP). i} #15ANISHIWAKI Kazuhiro);
T1008310 REAMTFREHRXRAOR_ZTHTH
35 =ZEBEHMA A Tokyo (JP).

(54) Title: CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE

(54 EBD R : AR OHIERE
. . SN .
' HliEEEE 1
i 92 55 56 E 4
E 6 aps N \ H \
: L Y72 Kl VPR AR Y- v N E-
! — » FUHE AR 1 1AV ")
! H 4 Throttle valve
E TA Tlm i 11 Crank angle sensor
! _ad JHEMLY| Test | g ! 19 Throttle opening sensor
Tl | | Bans HHE g [ 54 ' 26 Accelerator position sensor
67 T_E/;;J _E_’ ~ 5 i 50 Control device
H ' 51 Rotation information detection unit
R E N | Ne E 52 Target torque calculation .unit .
I By |od i 53 Estimated torque calculation unit
E ~ ' 54 Learning value calculation unit
2ok | b0t 3! : 55 Torque control unit
1o | ey _!L—’ i 56 Throttle control unit

(87) Abstract: Provided is a control device for an internal combustion engine, which accurately learns variations in
internal combustion engine output torque from operating states, and controls the output torque to approach a target torque.
A control device (50) for an internal combustion engine calculates an estimated torque (test) on the basis of an angular
acceleration rate (ad), and learns the deviation between the estimated torque (test) and a reference value (testref) of the
estimated torque as a torque error learning value (Atlrn). Using throttle torque characteristic data, on the basis of a target
torque (tref), a current rotation speed (Ne), and the torque error learning value (Atlrn), the control device (50) calculates a
target throttle opening (6thref) such that the output torque approaches the target torque (tref) with the torque error learning
value (Atlrn) taken into account, and on the basis of the target throttle opening (6thref), the control device (50) controls

a throttle opening (6th).
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6-7

Y JP 2019-143636 A (MITSUBISHI ELECTRIC CORP) 29 August 2019 (2019-08-29) 1-5, 8-13
paragraphs [0019]-[0165], fig. 1-17

A 6-7

Y JP 2009-23578 A (TOYOTA MOTOR CORP) 05 February 2009 (2009-02-05) 1-5, 8-13
abstract, paragraphs [0013]-[0082], fig. 1-8

A 6-7

Y JP 2001-221091 A (DENSO CORP) 17 August 2001 (2001-08-17) 1-5,8-13
abstract, paragraphs [0010]-[0040], fig. 1-4

A 6-7

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

«0” document referring to an oral disclosure, use, exhibition or other
means

«p>” document published prior to the international filing date but later than

the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x> document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

27 January 2023

Date of mailing of the international search report

07 February 2023

Name and mailing address of the [SA/JP

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

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2022/042329
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2014-66147 A (HONDA MOTOR CO LTD) 17 April 2014 (2014-04-17) 1-5,8-13
abstract, paragraphs [0030]-[0123], fig. 1-22
A 6-7

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



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2022/042329

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:

Document 1: JP 2022-164168 A (MITSUBISHI ELECTRIC CORP) 27 October 2022 (2022-10-27) claim 1,
paragraphs [0014]-[0152], fig. 1-10 & US 2022/0333544 A1 claim 1, paragraphs [0041]-[0181], fig. 1-10 & IP
7101842 B2

Document 2: JP 2019-143636 A (MITSUBISHI ELECTRIC CORP) 29 August 2019 (2019-08-29) paragraphs
[0019]-[0165], fig. 1-17 (Family: none)

(Invention 1) Claims 1-5 and claims 8-13 referring to claims 1-5

Claims 1-5 and claims 8-13 referring to claims 1-5 have the special technical feature of a “control device of
an internal combustion engine, the control device comprising: a rotation information detection unit that detects
the rotation speed and angular acceleration of a crankshaft of the internal combustion engine; an estimated torque
calculation unit that calculates an estimated torque that is an estimated value of the torque of the crankshaft on the
basis of the angular acceleration; a learning value calculation unit that learns a deviation between the estimated
torque and a preset estimated torque reference value as a torque error learning value; a torque control unit that
uses throttle torque characteristic data, in which a relationship between at least the output torque of the internal
combustion engine, the rotation speed, and the throttle opening degree of the internal combustion engine is set in
advance, and calculates a target throttle opening degree such that the output torque approaches the target torque in
consideration of the torque error learning value, on the basis of the target torque, the current rotation speed, and the
torque error learning value in the internal combustion engine; and a throttle control unit that controls the throttle
opening degree on the basis of the target throttle opening degree” and are thus classified as invention 1.

(Invention 2) Claims 6-7 and claims 8-13 referring to claims 6-7

Claims 6-7 and claims 8-13 referring to claims 6-7 share, with claim 1 classified as invention 1, the common
technical feature of a “control device of an internal combustion engine, the control device comprising: a rotation
information detection unit that detects the rotation speed and angular acceleration of a crankshaft of the internal
combustion engine; an estimated torque calculation unit that calculates an estimated torque that is an estimated value
of the torque of the crankshaft on the basis of the angular acceleration; a learning value calculation unit that learns
a deviation between the estimated torque and a preset estimated torque reference value as a torque error learning
value; a torque control unit that calculates a target throttle opening degree; and a throttle control unit that controls
the throttle opening degree on the basis of the target throttle opening degree.” However, said technical feature does
not make a contribution over the prior art in light of the disclosure of document 1 or 2, and thus cannot be considered
a special technical feature. Also, there are no other same or corresponding special technical features between these
inventions.

In addition, claims 6-7 and claims 8-13 dependent on claims 6-7 are not dependent on claim 1.

Also, claims 6-7 and claims 8-13 dependent on claims 6-7 are not substantially identical to or similarly closely related
to any of the claims classified as invention 1.

Therefore, claims 6-7 and claims 8-13 dependent on claims 6-7 cannot be classified as invention 1.

Also, claims 6-7 and claims 8-13 dependent on claims 6-7 have the special technical feature of a “control device
of an internal combustion engine, the control device comprising: a rotation information detection unit that detects
the rotation speed and angular acceleration of a crankshaft of the internal combustion engine; an estimated torque
calculation unit that calculates an estimated torque that is an estimated value of the torque of the crankshaft on the
basis of the angular acceleration; a learning value calculation unit that learns a deviation between the estimated
torque and a preset estimated torque reference value as a torque error learning value; a second estimated torque
calculation unit that calculates a second estimated torque corresponding to a current operating state for torque
characteristic data, with reference to the operating state for the torque characteristic data including at least one
of a throttle opening degree, an amount of intake air in a cylinder, an injection amount of a fuel, and the rotation
speed in the internal combustion engine and the torque characteristic data for a second estimated torque in which a
relationship with a second estimated torque as an output torque of the internal combustion engine is set in advance;
a second estimated torque correction unit that corrects the second estimated torque using the torque error learming
value and calculates a corrected second estimated torque; a torque control unit that uses throttle torque characteristic
data in which a relationship between at least the output torque, the rotation speed, and the throttle opening degree
is set in advance, and calculates a target throttle opening degree such that the second estimated torque after the
correction approaches the target torque, on the basis of the target torque, the current rotation speed, and the second
estimated torque after the correction in the internal combustion engine; and a throttle control unit that controls the
throttle opening degree on the basis of the target throttle opening degree” and are thus classified as invention 2.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2022/042329

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

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

2. D 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.

No protest accompanied the payment of additional search fees.
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