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(57) Abstract: The present invention proposes a filter reproduction system, an
ECU and a filter reproduction program which enable formation of an efficient
traveling plan for a driver by notitying an estimated remaining DPF reproduction
time. A filter reproduction system for a DPF for trapping particulate matter is
provided with an ECU for controlling filter reproduction processing of the DPF.
The ECU calculates a remaining soot amount (Rp) at present on the basis of a
physical model indicating an actual remaining soot amount, calculates a remain -
ing soot amount (Rt) at present on the basis of a time model indicating a theoret -
ical remaining soot amount, calculates an estimated remaining DPF reproduction
time (Tp, Tt) at present on the basis of a larger one of the remaining soot
amounts (Rp, Rt), and notifies a driver of the estimated remaining DPF repro -
duction time (Tp, Tt).
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/004656

A. CLASSIFICATION OF SUBJECT MATTER

FOIN3/023(2006.01)1i, F0IN3/18(2006.01)i, FOIN3/24(2006.01)1i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
FOIN3/023, FOIN3/18, F01N3/24

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

Jitsuyo Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2017

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2017
1994-2017

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.
A JP 2004-293413 A (Isuzu Motors Ltd.), 1,3-6
21 October 2004 (21.10.2004),
abstract
(Family: none)
A JP 2011-89466 A (Toyota Industries Corp.), 1,3-6
06 May 2011 (06.05.2011),
paragraph [0033]
& Us 2011/0094210 Al
paragraph [0044]
& EP 2314851 Al
A JP 2005-133607 A (Mazda Motor Corp.), 1,3-6
26 May 2005 (26.05.2005),
abstract
(Family: none)

I:l Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  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)

“O”  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

“T” 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 undetlying the invention

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

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
31 March 2017 (31.03.17)

Date of mailing of the international search report
11 April 2017 (11.04.17)

Name and mailing address of the [SA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-89815, Japan

Authorized officer

Telephone No.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 2

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:
See extra sheet.

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 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:

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

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

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

4. I:I 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 |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continuation of Box No.II-2 of continuation of first sheet (2)

‘Specified in claim 2 is “to compute the quantity of remaining soot
(Rp) at the current point in time by subtracting from the quantity of
accumulated soot deposition acquired at predetermined intervals when
the DPF (21) is recycled,” in which “the quantity of accumulated soot
deposition” is understood to have the same meaning as that of “the quantity
of remaining soot” when the entire description is taken into account.

In this context, the aforementioned specification of claim 2 is
understoodas “computing the quantity of remaining soot (Rp) at the current
point in time by subtracting (the quantity of soot reduction) from 'the
quantity of remaining soot' acquired at predetermined intervals when
the DPF (21) is recycled.”

However, the contents show that “the quantity of remaining soot” is
computed by subtracting the quantity of soot reduction from “the quantity
of remaining soot,” which does not justify how “the quantity of remaining
soot” i1s computed.

Consequently, since the statement in claim 2 is unclear, a search
cannot be carried out.

‘Specified in claim 2 is “to calculate the quantity of soot reduction
on the basis of a signal from a temperature sensor (22) for measuring
the temperature of an exhaust gas flowing into the DPF (21) and a signal
from a flow sensor (23) for measuring the flow rate of the exhaust gas
flowing into the DPF (21),” inwhich the description does not fully support
how to compute the quantity of soot reduction from the temperature of
the exhaust gas and the flow rate of the exhaust gas flowing into the
DPEF'.

Consequently, a search cannot be carried out with respect to the
statement in claim 2.

Object to be covered by this search:

‘Concerning “the physical model” in the invention according to claims
1 and 3 to 6, it is not clearly defined as to what model is represented
thereby, but the physical model is understood to encompass any model
that employs a physical quantity. However, what is disclosed within the
meaning of PCT Article 5 is only such a physical model for computing
the quantity of remaining soot at predetermined intervals when the DPF
is recycled (see paragraphs [0016] to [0019] in the description of the
present application). Thus, the physical model is not fully supported
within the meaning of PCT Article 6.

Therefore, the search was conducted on “the physical model” of the
invention according to claims 1 and 3 to 6, as “the physical model for
computing the quantity of remaining soot at predetermined intervals when
the DPF is recycled.”

‘Concerning “the time model” in the invention according to claims
1 and 4 to 6, it is not clearly defined as to what model is represented
thereby, but the time model is understood to encompass any model relating
to time. However, what is disclosed within the meaning of PCT Article
5 is only such a time model for computing the quantity of remaining soot
on the basis of the information acquired from a postprocessor only at
the start of recycling the DPF, and then reducing the computed quantity
of remaining soot at predetermined intervals in a predetermined duration
(see paragraph [0019] in the description of the present application).
Thus, the time model is not fully supported within the meaning of PCT
Article 6.

(Continued to next extra sheet)

Form PCT/ISA/210 (extra sheet) (January 2015)
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Therefore, the searchwas conducted on “the time model” of the invention
according to claims 1 and 4 to 6, as “the time model for computing the
quantity of remaining soot on the basis of the information acquired from
the postprocessor only at the start of recycling the DPF, and then reducing
the computed quantity of remaining soot at predetermined intervals in
a predetermined duration.”

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