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(57) Abstract: A laser processing device (100) comprises: a beam property calculation unit (14) that calculates beam
properties of laser light emitted to an optical component (30) disposed in a processing head (3); an optical component
temperature estimation unit (15) that estimates an estimated temperature of the optical component on the basis of the
beam properties and temperature information (P5), which pertains to a temperature measured by a temperature sensor (7)
disposed in the processing head; a thermal lensing estimation unit (16) which estimates the thermal lensing amount of the
optical component on the basis of the estimated temperature; an image formation performance change estimation unit (17)
that, on the basis of the thermal lensing amount, estimates an estimated amount of change in image formation performance,
which is the amount of change in the image formation performance of an image-forming optical system of the processing
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head from prior to the commencement of processing; a correction amount calculation unit (22) that calculates a correction
amount for a processing parameter (P1) on the basis of the estimated amount of change in image formation performance;
and a control unit (11) that controls laser processing which uses laser light and that changes the processing parameter
during the laser processing on the basis of the correction amount.
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BEBET&T 2, MIANY R3IRTIE, HEHRFILY 6 &AFEEMH3 0
DODL—HHLOE—LHDAEE DETEBE N TONhDE, ZDH. E—
LIHDBEET gee& L. BIEMACOBEICEET /54— %k, & L.
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BIBRLYT6DBEELVY TOETH>THELW L, HIIAY R3EODK
BOESICEEINZEEEVY (R-ET) PEFAUELLETH>TH
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[%15]
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[%16]

Teage () = Teage (i — 1) + dToqge (1 — 1) + dTey (i — 1) + dTegeqge (1 — 1)

+(6)

CZTDToomer (1) BEUToee (1) DERTHBAT (i) E UTOD

X (7)) ICE>TRTZENTES,
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[418]

_2#
"~ 0OPD
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+(8)
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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 1-11 and 13-15

Claims 1-11 and 13-15 have the special technical feature of a laser machining device provided with: a
temperature estimation unit for estimating an estimated temperature of an optical component on the basis of beam
characteristics and temperature information that is information on a temperature measured by a temperature sensor
disposed within the machining head; a thermal lensing estimation unit for estimating a thermal lensing amount of
the optical component on the basis of the estimated temperature; an image-forming performance change estimation
unit for estimating, on the basis of the thermal lensing amount, an estimated image-forming performance change
amount that is the amount of changes in the image-forming performance of the image-forming optical system of the
machining head that have been observed since before the start of machining; and a correction amount calculation
unit for calculating a correction amount of a machining parameter on the basis of the estimated image-forming
performance change amount; thus these claims are classified as invention 1.

(Invention 2) Claims 12

Claim 12 shares, with claim 1 classified as invention 1, the technical feature of a laser machining device that
changes the machining parameter on the basis of a correction amount of the machining parameter estimated on the
basis of a temperature measured by the temperature sensor disposed within the machining head and an output value
of laser light applied to the optical component during laser machining. However, this technical feature does not
make a contribution over the prior art in light of the disclosure of document 1 (WO 2022/044209 A1 (MITSUBISHI
ELECTRIC CORP.) 03 March 2022 (2022-03-03), paragraphs [0076]-[0102] and fig. 9-11), and thus cannot be
considered a special technical feature. Apart from this feature, there are not the same or corresponding special
technical features among these inventions.

Furthermore, claim 12 does not depend from claim 1. In addition, claim 12 is not substantially identical to or
similarly closely related to any of the claims classified as invention 1.

Accordingly claim 12 cannot be identified as invention 1.

Meanwhile, claim 12 has the special technical feature of including a learning unit that learns to estimate a
correction amount of the machining parameter on the basis of a first state amount to generate a trained model, and
estimates, on the basis of the trained model and a second state amount including a second output value of laser light
and second temperature information that is information on a temperature measured by the temperature sensor, the
correction amount corresponding to the second state amount; thus this claim is classified as invention 2.

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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