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AA lon signal processing unit

BB Knocking / accidental fire determination unit

CC  Knocking / accidental fire avoidance control unit

§901 Read ion signal 4g

S902 Set integration period

8903 Calculate integrated value ${i)

$904 Read intake pipe pressure Pin’ air-fuel ratio A/F, intake valve closing

timing elvc, exhaust valve closing timing eEVC' spark timing espk
$905 Calculate maximum in-cylinder temperature during normal combustion
Tnax™{Piny AF. Oy s Oycs Ogpk)
8906 Calculate ion current integrated value during normal combustion
Bp=9(T a0
8907 Calculate determination threshold value
Knocking: Sk(i)=Abe(i)
Accidental fire: S| ()=BxS, (i)
8908 Determine knocking
S(1>8, 4 ?
$911 Determine accidental fire
S(i)<S (i) ?
$912 Advance spark timing
§909 Retard spark timing
§913 Advance intake valve closing timing
8910 Retard intake value closing timing

(57) Abstract: In order to solve a problem that in an internal combus-
tion engine in which abnormal combustion (knocking or an accidental
fire) of an engine is detected from an ion signal, the setting of an abnor -
mal combustion determination threshold value under a transient condi-
tion in which an engine operating state abruptly changes is difficult to
thereby cause erroneous determination, the present invention is an en-
gine control device provided with an ion signal detection means for de-
tecting ions generated during combustion, and provided with an abnor-
mal combustion determination means for determining knocking or an
accidental fire according to an ion signal detected by the detection
means, the engine control device being characterized by being provided
with an in-cylinder temperature estimation means for estimating the in-
cylinder temperature in a normal combustion cycle under a current op-
erating condition of the engine, and by setting the knocking determina-
tion threshold value or accidental fire determination threshold value of
the ion signal on the basis of the estimated in-cylinder temperature in-
formation. Consequently, it becomes possible to accurately detect ab-
normal combustion even under a transient operating condition.
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Continuation of Box No.III of continuation of first sheet (2)

The technical feature common to the invention in claim 1 and the
invention in claim 10 is “an engine control device provided with an ion
signal detection means for detecting ions generated during combustion,
and provided with an abnormal combustion determination means for
determining knocking or an accidental fire according to an ion signal
detected by the detection means.”

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
makeacontributionover thepriorartinthelight of the contentsdisclosed
in the document 1 (JP 10-103210 A (Toyota Motor Corp., Denso Corp.),
21 April 1998 (21.04.1998), entire text; all drawings & US 5929322 A),
the document 4 (JP 2003-184635 A (Fuji Heavy Industries Ltd.), 03 July
2003 (03.07.2003), entiretext; alldrawings (Family: none)), the document
5 (JP 2003-184725 A (Honda Motor Co., Ltd.), 03 July 2003 (03.07.2003),
entire text; all drawings (Family: none)), and the document 7 (JP 5-34244
A (Hitachi, Ltd.), 09 February 1993 (09.02.1993), entire text; all
drawings (Family: none)).

Further, there is no other same or corresponding special technical
feature between these inventions.

Accordingly, the following two inventions (invention groups) are
involved in claims.

(Invention 1) claims 1-9

(Invention 2) claim 10
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