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5 Drive unit

6 System controller

7 Blur correction microcomputer
8a Yaw angular velocity sensor

8b Pitch angular velocity sensor

70 Control unit

71a Signal processing unit

71b Signal processing unit

701a Standard calculation unit

701b Standard calculation unit

703a Angular velogity prediction unit
703b Angular velocity prediction unit
704 Correction level computation unit
705 Drive control unit

706 Communication unit

(57) Abstract: This image blur correction device is provided with: a blur correction unit for correcting image blur by moving a lens
included within an optical system in a perpendicular direction with respect to the optical axis, or by moving an imaging element over
the imaging plane; a blur detection unit for detecting the amount of change in orientation of the imaging device; a holding unit for
holding three or more amounts of change in orientation detected at different points in time; a prediction unit for calculating a pre -
dicted value of change in orientation subsequent to a predetermined time, on the basis of an approximation function based on tem -
poral change of the amount of change in orientation, on the basis of three or more amounts of change in orientation; a blur level cal-
culation unit for calculating an image blur level on the basis of the predicted value; and a drive control unit for calculating, on the
basis of the image blur level, an amount of movement of the lens or the imaging element by the image blur correction unit.
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82704 2cii. BOEELT04 1 clcLYRDONIEXAEDEITHEE
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MEE7 043 ald, REHF7042allsYEBEHINXAADOTLE
(REREHE) &, REBT042cICIYEHINAEXAADTLE (K
HBEHE) C2MELTHEANT S, BRIC. MEBZL7 04 3 bld, EER7T
04 2bICLYEBEHINAYSADTLE (REABEBE) &. RER704
2dICLYEEINEYAROTLE (GEBEE) SZMELTEHEATS

PlE, REBHBEICRG T VEEEREBICLNE., MERBROARE .
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EEICEDHEMRBDETERLETSEIENTE S,
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RBRIRZGTLVHEEBESUHAASTICF LT, BINEEREVH1 2%
BADmE, TNICHEVWITLEESRSA OV T OBEKRUCEENERDEDT
Hotehh BIAIE, BE20EEHEBICEZIBRTLVABAEEBEEZECHAATTIC
NLT, BICIREEYY 1 2% EAZRE. TRICHEWIT LRBEYSAOY
TOBERRUEBENERZEDELTHELN, ZOBE, AIZIE. 1 11
~Ufe, MEEEVTF12HLFEFRAFR7 11 (71 17a, 711b) F
TOBHN. M7ICRULAEBRICEININS EHIC, ZORETFRET7 11
(711a, 711b) OHEAPHE7ICRLAEBEETRE7 0 8DHAIC
MEBBINTEREFIEER7 OB ICANINDE LD ICAD,

LlE, SB1HEEIORBHEBICRIGTLVREEBELASTHASICDOW
TEHBA L. BEEHEICRZIBILVRBEEESSTH X S 3ELZ DEF
WAETRETH B,

BlZIE, BERVEBICERZBRTLVAEEEZSU I AZICEWVWT. BEEs
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s5RIA1]

[553K1R2]

AR DEFH

BREBEORBELICE DRI L ZHETHRTLBERETH
2T,

BWERG R 22 RE.

RIS FRICE > TIRESINERE R R ERRT SBRIERTF &

RIECHZERICEEND L VX2 RMICH L TEESTRICREH TS
& X, AIRBERFERGRELICEH TS EICE> T, BT
ZRET DT LRERE.

RIECIREEEDEBR{LEBZRET 5T LIREE &,

RIS 7 LARHERICL YRR BZIRZICKRE I N 3 DU LD EBEL
BE2RET HIRERRE.

AIRERIFSICRISINAS DU LOZRBELEICED X, AIGLES
ZILEORBEZEICED CEMBEBICEOWT, MERBEROEBE
EEDFRAEZEL T 5 FRARE.

RIECFRERICK YERINAFTRAEICESVWT, RTLVEZEHTY
27 LVEEHEE.

AIEE7 LEEHRICIYERINZGTLEICETWT, siEg7 L
FIERRIC K BRIEC L ¥ AR SRIEERER T OB B ZE L T 2 5B
fEER &

ZRZAD I EER/RBETHRT VALERE,

BREBEORBELICE DRI L ZHETHRTLBERETH
2T,

BWERG R 22 RE.

RIS FRICE > TIRESINERE R R ERRT SBRIERTF &

RIECHZERICEEND L VX2 RMICH L TEESTRICREH TS
& X, AIRBERFERGRELICEH TS EICE> T, BT
ZRET DT LRERE.

AR EE DRI EBRZEICE DK REARBELZRET ST LR
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55 KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]

[553KIR7]

HER &

AIEE 7 LIRHEERIC L Y E L ZIFZICKRE S hie 3 DU L DEKE®E
BE2RET HIRERRE.

AIEERFFEICRF SN 3 DU LOBEBRHEICE D X, AIEcEE
BEEDRRERLICE D GEUBEBICEDWT, AEREROERER
BEDTAEZELT 2 FRERE.

RIEC T RERIC K YERI A FRAMEICEDWT, Al 7 L BIESRIC
L 2HIE L Y ARG REREFOBRHNE LT H T 2 HENHIEER &

ZRADIEERFHETHRT LVBERE,

ERIE T XL 25EHDKR T LAIEEEBETH > T,

RIS T AR A RIS E BB D EH DRICAWS 3 DU EDEBZEL
ENRGEBBEL. RERD OAAERBROREICRIEE 7 LARHERIC
FYRBINLIDULDEBECEXIBREBHETHE 2R
WMET BT LBERE,

ERIE T XL 25EHDKR T LAIEEEBETH > T,

RIEC T RERIC K YEHRI NS FRMEIL. RIEE 7 LARHERIC &L 218 H
NITONTHSLHEIEE 7 LHERIC K 2RENTHON 5 E TONEREFE
ICHE T 2FERDETH D I EE2FHHETHRT VRHERE,

ERIE T XL 25EHDKR T LAIEEEBETH > T,

RIS T AR A RIS E BB D EH DRICAWS 3 DU EDEBZEL
BEXRGEZHER. A7 LRESICEYRHEINWARTOZRRER
TLEXRBBREABRHEZEV I E2FHHET 2R T LHBERE,

ERIE T XL 25EHDKR T LAIEEEBETH > T,

RIS T AR A RIS E BB D EH DRICAWS 3 DU EDEBZEL
BEXXGEBHENFIE 7 LREERIC & YR I BRI DR EER
H2DORROEETHD I 2R/HBETHRT LVALERE,

BRET1TBECDAND—RICEHDR T LBEREZRAD &
TR E T HRBEE,
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HIESh=FRKDEHE
[20144E11 B04H(04.11.2014) B8 E 74 5 =18
[FRIE1] (WEER) BREXRBOZRBEHXCEISKKRILEHEIZRILBER
THo T,

BERBRERBBIBIAFERE.

RIEAZRCL > THBINERERRERRI Z/BERTF L.

RIEAZRCETNB LY IEZABICH U TCEEABICBET S C L. X3, FIZEE
ETERBELCBHTZILICL>T. BILEWBET BT LWESE.

AL RGEREOZRBENEE, MEOCKRUBBRBRECIREYT 2T LIRHE L.

RIS 7 LIEHEBIC KD, MERTH3E 1 OREICKRESINEE 1 0ZBEHE. $L
VRIZE 1 ORBERERIBALLZE 2 0RE,. SLUE3IORBAICRESINhIE 2
DEBEMNE, SLUVBIOXBBNHNEERIFT 2RI L

RIS RIFEBICRIFSNICRIGCE 1 OZBREHE L, FISFE 2 0ERTHE L. FILHE3
DEBENEICEDE, FITERENEORBEHXICE DS FOREShILERTHDE
BOBREEZERET 2EMUBAKRCEINT, FALHE 1 OBBINLHAERBRELZHE 40K
BATOZXBATNHNEOTAETH2FA4OZREMNEEZEHI 5 TR L.

R FRSMCLVEHRSNICFE4AOEBEHBICE DT, AITHREREROBEETSH
3BT LBEEHT T LEEHE &,

Rt 7T LEBEHBICIDEHINIEHGTLECEDNT, AIKT LHESICLBHIEL
VAR SHERGREFOBRHEEE LT 2 BWEVHIHIEL &

ERATS ), MILEBBOERBEIX. FIELEE 1 OIRE &S, BIELHE 2 ORE & OB ORE
EFE. BLURIEE 1 OREE, FISE3OREMEORBOBEBRICL > TENETNIRE
3ETHBLERMET BRI LHER
[FRIE2] (WEER) BREXRBOZRBEHXCEISKRILEHEIZRILBER
THo T,

BERBRERBBIBIAFERE.

RIEAZRCL > THBINERERRERRI Z/BERTF L.

RIEAZRCETNB LY IEZABICH U TCEEABICBET S C L. X3, FIZEE
ETERBELCBHTZILICL>T. BILEWBET BT LWESE.

AL RGEREOZRBENEE, MEOCKRUBBRBRECIREYT 2T LIRHE L.

R 7 LIREEICL > TREShERIEEBENBICE D KATHRERROBEETSH

WESN-RME (FHE195)

\ﬂ\‘



WO 2015/012076 PCT/JP2014/067614
30

SEEBBMEZRET SGEBEEMREILE.

RIGEBEERETICEID., WBRSTH3E 1 ORFEICKREShESE 1 OREREHE
. BRUHIZHE 1 ORBBERIRLIBAELZE2O0RE. SLIUE3IORFICRESN
EE2OGEBHE. SLUB3IOREBNEEZRIFTIRENE

FIRARIBEBICRBSNLF 1 OREBEBEL. F20GEBHEL. FIOGKEABHE
CEDE. FISBEBHEOCREAEHNICEDS FORESNCERTHI2EHROEBEE
BT HEMARICEINT, AIEH 1 ORBEASHERBERELZE4ORBBATORER
HEOTAETHPF4NGHEHBHEEZE LT 3 FAES L.

R FREESICLEDEHSNCRTEE 4 OKREBBECEDNT, AT LBERICKLS
RIS LY AR FEBREEFOBBEEEH I 2BENFIHER &

EEATED., FISEBOFRBEIL. RIGCE 1 OREE. B 2 ORE & OB ORE
EfR. SLURIEE 1 OREE, FISE3ORBEOBOIREAEBICK > TENENIRE
BETHBCEERMUET BRI LHER
[EKIE3 ] (HIRR)

[(EKIE4] (HWEER) BREIXI2ZHOETLHERETH>T.

RIS FRISMCLIDEH SN ZHIELHE 4 OB TOFRAMEIL. FIL T LIREBXITEIT &
EHBEERBHICIZBREMTONCRATH 2HILHE 1 ORBEHASFIZ T LHESRCSK
BWENMTONZEZTOUNIERFICHLET IRBERDETHICLEFHETIRILE
IE&

[EKIE5 ] (HIRR)
[(EXKIE6] (#WEER) HBREIXI2EHOETLHERETH>T.

B FARIESBA R EUREBROELORICANS 3 DOZXRENEX IIGEBEE N AL
T UMY ISASEEBHEREBCIDREINICRZI TS 2R1C58 1 ORE &I
F2OREORBEERS L UBIEESE 1 ORFE SFICE 3 ORBORE—MRIX. FIEDRL
BRERPELCHUTC20ERBORBTHEEE/BETHHRTLBER
(EXKIE7] (WEER) BFREI1ITHOGTITLHWERETH> T,

AIEC 7 AR EBIT,

RIS AZFROAXMARICH UCERE LA AAZEGHE LIcEyFAE. £33
—HEOEELEEERBHCHREREORGZBTMHICHIRERE. FICHE DR LA
BREBEICRET I ARELEY Y L,

FIESh-AM (FHHE19%)
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RIS AFROAMABICHUTEELR. XEIKTEHFAERZHLEREEEDET
BEZBZNHICHIMEEZ, MEORBRERFREICRETIMEEEY Y £,

RIECNEEEYYMEE UENEEZENEEL T, AIEBRBRREOTITRHNERE
tICHESBHREZ, FMEQCKRERBEBEICEHT BN L

EBLTHD,

RICZBEMNEIL. ALARECHNLEBMEENS BB REETH ),

RIS RFFER . AISAREREEYYICKD., BRRTH2E 1 ORECREINEE 1O
MEEE, AIRHE10ORARELIIRLZRLEASHE 2 OR/[. LUK 3 OIRBICKRE
SNIEENENOARAEETHEB20RRE. SIVFEIOARAEEELERIFT B EHIC,

BIEESE 1 OIFEICAIRBENBHIEHLULE 1 OBENEE L. RIS 2 OBEICEHS N
B2oBHMEEELE, SIUVATHEIORBFICELHSINCEIOBMRE L ERITFL.

IECRi RN

RIEERIFEICERFBSNALE 1 OREE L, RISF2ORER L, FILE 3 OAERE
BlCEDE, ITAEERBENEORBENICEDS FTOREShICHEREEZET 510
UBEHICE DT, BILHE 1 ORBEINSHERBERELIFEIORBETORAEEZRLZL
EOTAETHZF40AREEZELI 2AER TR L.

RIS RIFEBICRIFSNICRIGCE 1 OBERE L, RIZF 2 OBEMREE L, FIEZE 3O
BEEEICEDE, AILBHEEORBAEHXICE DS FORESNICHEREEZET 51EM
FRICEDNT, FISHE 1 OB SHERBEELZE4OBEATOBREEED T RIE
THHPFADBHNERLCEREL I 2EE TR &

X =J VN

RIS 7 LEENHBIT. AISAREFRSMRCIVELHINCALTEIOREZE L, FILE
EFHSMICEI > TEHSNEATE 4 OBBEENSLETFAEICEDINT. BRILEZ
BEHI B LaBHETHHRTILBER

[(FFKIE8] (EPN) FHKRIE1T. 2. 4, 6. XI7EHOBRITLBEREZHRAD
CEEREETBEREE

FIESN-RAK (FHNFE195)
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because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:
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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. 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:
See “extra sheet”.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.
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3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
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Claim 1 and claim 2 have a common technical feature, i.e., “an image
blurring correction device for correcting image blurring on the basis
of a change in attitude of an image pick-up apparatus, the image blurring
correctiondevice ... including: anoptical assembly for forming a subject
image; an image-pickup device for capturing the subject image formed
by the optical assembly; a blurring correction unit for correcting image
blurring by displacing a lens included in the optical assembly in a
direction perpendicular to the optical axis or by displacing the
image-pickup device onto an image-forming plane; a blurring detection
unit for detecting ‘a certain’ quantity of the image pick-up apparatus;
a storage unit for storing three or more ‘certain’ quantities detected
at different times by the blurring detection unit; a prediction unit
for computing, on the basis of the three or more ‘certain’ quantities
stored in the storage unit, a prediction value of the ‘certain’ quantities
after a predetermined time according to an approximate function based
on a change over time in the ‘certain’ quantities; and a drive control
unit for computing, on the basis of ‘a certain’ entity, the amount of
displacementof the lensor the image-pickupdeviceprovidedbytheblurring
correction unit.”

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contentsdisclosed
in the document 1 (JP 2002-99014 A (Nikon Corp.), 05 April 2002
(05.04.2002), entire text; all drawings (particularly, paragraphs [0014]
to [0033], [0041] to [0044], [0051])),the document 2 (JP 5-204014 A
(Olympus Optical Co., Ltd.), 13 RAugust 1993 (13.08.1993), entire text;
all drawings (particularly, paragraphs [0002], [0021], [0068] to
[0075])), and the document 3 (JP 2002-165127 A (Ricoh Co., Ltd.), 07
June 2002 (07.06.2002), entire text; all drawings (particularly,
paragraphs [0118] to [0122], [0131]; carrying-out modes 1 to 3, 7 to
8, 23 and so on)).

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

Accordingly, claims are classified into two inventions each of which
has a technical feature indicated below.

(Invention 1) claim 1 (and claims 3-7 referring to claim 1)

(Continued to next extra sheet)
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An image blurring correction device for correcting image blurring
on the basis of a change in attitude of an image pick-up apparatus, the
image blurring correction device including: an optical assembly for
forming a subject image; an image-pickup device for capturing the subject
image formed by the optical assembly; a blurring correction unit for
correcting image blurring by displacing a lens included in the optical
assembly in adirection perpendicular to the optical axis or by displacing
the image-pickup device onto an image-forming plane; ablurring detection
unit for detecting the amount of a change in attitude of the image pick-up
apparatus; a storage unit for storing three or more amounts of change
in attitude detected at different times by the blurring detection unit;
a prediction unit for computing, on the basis of the three or more amounts
of change in attitude stored in the storage unit, a prediction wvalue
of the amounts of change in attitude after a predetermined time according
to an approximate function based on a change over time in the amounts
of change in attitude; a blurring computation unit for computing the
amount of image blurring on the basis of the prediction value computed
by the prediction unit; and a drive control unit for computing, on the
basis of the amount of image blurring computed by the blurring computation
unit, the amount of displacement of the lens or the image-pickup device
provided by the blurring correction unit.

(Invention 2) claim 2 (and claims 3-7 referring to claim 2)

An image blurring correction device for correcting image blurring
on the basis of a change in attitude of an image pick-up apparatus, the
image blurring correction device including: an optical assembly for
forming a subject image; an image-pickup device for capturing the subject
image formed by the optical assembly; a blurring correction unit for
correcting image blurring by displacing a lens included in the optical
assembly in adirection perpendicular to the optical axis or by displacing
the image-pickup device onto an image-forming plane; ablurring detection
unit for detecting the amount of displacement of an image plane on the
basis of the change in attitude of the image pick-up apparatus; a storage
unit for storing three or more amounts of displacement of the image plane
detected at different times by the blurring detection unit; a prediction
unit for computing, onthebasisof the three ormore amounts of displacement
of the image plane stored in the storage unit, a prediction value of
the amount of displacement of an image plane after a predetermined time
according to an approximate function based on a change over time in the
amounts of displacement of the image plane; and a drive control unit
for computing, on the basis of the prediction wvalue computed by the
predictionunit, the amount of displacement of the lens or the image-pickup
device provided by the blurring correction unit.

Claim 2 is not relevant to an invention which involves all of the
matters to define the invention in claim 1 and which has a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, claim 2 is not relevant
to an invention on which it is substantially possible to carry out a
search without an additional prior-art search and judgment, and there
is no other reason for that it can be considered that it is efficient
to carry out a search on claim 2 together with claim 1, and consequently,
it is impossible to classify claim 2 into Invention 1.
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