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. BUEMEOAR GRS TRENEESCEMNRETICEWTEERARLO /L
LEAVWT—BEIEHINTWS, 20K, BHMEEZIURNRET
IKBWT, BBFOBECMNEBELZERICHEEST 22 &N TE S,

(2) AIEE—REEHEIE, AicRBEEZRIE —EEMICEDVWTHRT
RICEKYZ ZETRFEBEZEM L. AIRSE 2MBEBROZFHUREZMED
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[0120]

[0121]

[0122]

Ny B AEAVWTRIRE TERICKE L. RIS TEBRORMBICS T
PRIEHIROBEEDER/RATRT Ny a7 —TIEERL. RIEE1ME
BROSEHARZRIEC/ Ny ¥ 1B EBW RIS FEEICEF L. HDE
ARORIERBFEBICE T SAENRIR/NY ¥ 2T —TIILFEELEZSE.
AIEE—BEICRIR RS V N EE5T DI EAFELL,

COBRICENIE, B2UEBROSFHUSIAMED/ Ny ¥ 1B ERBW
THRFEBICKEIN, SHAROEEOEEZRI /Ny 2T —TIHE
BMINd, £LT, BETUBBROSZSHARE /Ny Y 1B ERVWTIRTFZE
BICIEEIN, BEINLFHAKRKOMAEBELN/NY 2 T7—TIVILEETNIE,
ENNEBREBNT 2HIEHARDOEEICE2MNBERREEHRT 2H D5
BRAFEETZEARIN, —BEICEDRS Y MBMTE5I D, ZD&
DI, AT, B, B2ABBHROAKRD/NY ¥ 1 ERLTZLEKYT
DIET—HENEHEINTWELD, —BEZEAETI2ETEHERT
CEBBELR/RICKDDI I ENTE D,

(3) RIE—HREFHIBIE, BEOELLIERD/NY L 1B ZRAVWTA
BNy aT—TIIEEEBERL, A 1 NEBROHDFHAREE/\Y
CaBEBERVWTRIEEFERICEE L. WINADNENNIST 2/ v ¥
AT —TNICFEELRIGE, AR —BEICRIRRA Y b ed59 5 2 &N
F L,

COBRICENE, BRONY 2 aT7—TUPMEAINTWS D, E1
UBEBHRODHDEHURNE2MEBRODH SEHAIRICKH L. E0EE e DEHER
WKHhHBICEEDLLT, LFELEENY2T—TIICRNY Y 2 EREELA
MolcEWI L D%, BRIREILETEZIENTES,

(4) RIGCHEDRIZ. AIKFETBBERVAIGOGESHEEZ S VT AILE
LIETHIEE 1 MEBEBHR,ASn 1 (n 1IXEDOER) BEORERERE LK
THHINEBE, ISRREMOFIC—BREICEDE, ERREBEFHOEHEZ
BHL, BHLAEAMEICEDWT, n2 (n2<n 1) EDFERER%HH
HYHFE20EE, HEBLEn 2EORRBEFDENETNICIDOVT, FIED
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

BEASMICE DV CHIRETBRBER VRO EBEELEEIETn 3 (
n 3IFIEDEY) EOFRRIEMEENT 2HEINE L, 7l n 3SEORFER
BOZNZNICH L., AIRREAMELZEHE L., BEHLAEEAMENEKRE L DR
RIFEEFERMBE L TKRDODDIFLANIBEAZBADIEDFE LWL,

COBHICENIE, BERDUREOEWVWNEICERMNICE 1 EFHRD
THLINT, BHOBRRBEHIERINTE2MBBRED—BELI KD S
nNTW3, T0kH, —BEEBAICT IRRBEEE YRR EHRTIILE
NTE 3,

(5) RIGEHE4 NI, RISE 2. FINBEZAMAEORIEYIRL. RIGCE
AEDBRA E R DIRRIEHERICIRRMBE LTRODZ ENTFE LV,

COEHRICENIE, B2, BINESRYRERINELH, —BEERKIC
TORREFHELYERICERT 2 ENTE S,

(6) RISHEADA KA N EEET 24 A N) EHBEEICHER.
BIEDES 1 LI, RIEEA KX MU DSBS IRIEBEFEDNEBEDERIREE
WCEDE, RIRFIREERVRIGCOGBEEZ S V¥ LICELEIE T 1
EDORFIEFEERT D EDFE LU,

COBHRICEINIE, ETLBICEWT, BERsA O WMIBICER
MICE T MBEHRE TS L TRRBEELERT DI EHNTE, BEREEE L
YUEHBIENTED,

(7) EROBEMKIE. (1) ~ (6) DWThADRBEIAE, BIRUE
BIREZNETIMNBELVTE2RA 2,

COBHKICENIE, RARETICBVWTBEMNEABERKHEELRANS
BETRIENTEZ IR ERMTZIENTE S,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

55 R DEIH

BEROBHCNEZHE T 2ECMEHEEETH> T,

RIS ENRDEIZEBICHEE T 2 MR DA ERBRZ IFRIICEE
I B UBFRNEHE.

RIS EBRINGRHRICEI Y E 1 L TIREINE 1 LEBR%E.
AIECER 1 B5% SRR RIBICRI TR DRI TH B E 2R TIEI N
B2 MEBRICH L THITREBRUVOESE I B & EDRIGEESE 1
MEBREALBE2MEBTRED—HELZELRT 2 —BEEHIE,

HIECEE 1 (I BBROFITRBERVOGESHELEEIE T, HI
—HEZRAICT PRICETREERCAIGKRGZSEHSELZRZR L. |l
SBCBEZHET D2HEMBE 2R A.

RIS —HEEHERIE, RIEEE 1 MEBREBWN T 2 H 5FHAIRICH
L. —EERERICAIRRF 2UERREZENT 2HLEARDEETH

., BIE—BEICFIEDRA VY haft5L. 5 LERS Y MDOEE
Bz —BREE L TER T 2BCUBHERE,

AR —REELRIF. FIEKELEE %R —EERHICE D WTIKT
RICKYID Z & THRFERZEML. RIS 2MUEFROZIAIRZ
FTED/NY S 1B ARV THIEEE TEBICHSE L. RIS TERO
EMBICH T IR AROEEDERELARS Ny 17— TIa%E
L. RIS 1 BB HROZEHAKZRIE/ Ny & 2 B8 % AV THIRE
BFZEBICEE L. HIEUAKRORIERTFERBICE T DAEHIFIFEE/N
v aTF—JIVICEE LGS, s —BREICHIRRS v hafdsd
55EKIE 1 EHOBCMNEHRERE.

BRI —BHEEHIBE. BEORZIEHO/Ny ¥ 18 % AL TH]
Ny AT—TIEERERL. AIRRE 1 BB ROH DR Z
BNy Y 1ERERWTRIRE FERICEE L. WTIhHOMENY
B BNy aTF—TINIEELKGE., AIR—BEICHIRRT Vb
=59 2HEKRRE2EHOEHSMBEHEERE,
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[E5K1R4]

F5RIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

AISCHEE BRI

AR TITRHERVAICEGEEETEE SV Y LICELI ETHIEES
TREBHR,NSn 1 (n TIFECEY) BEORFEBEEKT DFE1
MR & |

BRFRFEROFIB—REICE DX, BRREHOEAEBZEH L.
BHLAEAMEICETWT, n2 (n2<n1) BEORERRE®EEHY
THE2MI\BE,

HE L7 n 2BORREBOETNETNICOWVWT, FIEDERSIC
EDOWTRIZETRHERVAIGCOEGEBREHEEZEILIETN3 (n3
FIEDEE) EORFREMEENT HHEINE L,

AIEE n 3EDRERBFEMOZTNETNICH L, AIKEAMEEZEHL, &
HUAEAMENERE R IRREMEZRFHEE L TROIFL LB L
ERABBEREI~3OVWThNCEHOBECMBH EEE.

RIECEE 4 IR, RIEEE 2. BILELZMEDREYIRL, FISE
AMEDTZRK E LD RRIZFFZRIIRRAE L TRDBHEKRIES LHOD
HEeUBHEERE,

AIEEREAOA RX M) ZEHTH4 M X MY BEHEEZRICHEA.

AIECEE 1 IR, FIEEA KX MY D SESHBRIEEEEEDLED
EFIREICEDE, AT ITRBERVRIZOGREEZ S V¥ LIS
ZEIETn 1EOCBRRERMEZERT 55 KE4 XI5 EHDOB AL
BEHEFE,

BERIE1I~6DVWINNIEHOECNEBHREEE LS.

RSN EBREZIMET2MELE VT & 2k A 2BENMK,

BEOBECNEBELHET 2BCMNBHERETH> T,

AVE21—4H RIEZBREEORABERICFEEY 5EMEDLES
HEBRINCIRB T IMBERINBRT Y T &,

AVE21—4H RIRMEBEBFRIGRAT Y 7ICL Y E 1 KX TG
INE 1 AEBHRE. RIEE 15X & IFRIMICHIXIEEDBRRIT
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[E5KIR9]

HBE2HAUTMEINLE2MEBRICT L TETRBRVOER
BIEAETOREE 1 MEBREFRFE2MNEBRED—BEZE
HY 2 —BEEHRATY T &,

AvEx—4%H RIEHF | UEBROEIGLETREER UHIGEER
MEEZERBEIET T, I —BEZ&KICY BRI FIHBERCE
SROEBHEERRL. AICBCUBEZEETIHERTY T %k
A

R —BEEHZAT Y 7iE, RIEE 1 NERROH TR S5—
ERBENICAIEE R 2 EBRDH 5FHAIRIEFET NIE, RIEE—HE
ICATEDRA > h 5L, BIEERA Y FOMEEZFIRZ—BEE L
TEHY SEHCMNEHE A,

BEHOBECNEZHE T 2BCMNBHE OIS LTH> T,

RIS ENRDEIZEBICHEE T 2 MR DA ERBRZ IFRIICEE
I B UBFRNEHE.

RIS EBRINGRHRICEI Y E 1 L TIREINE 1 LEBR%E.
AIECER 1 B5% SRR RIBICRI TR DRI TH B E 2R TIEI N
B2 MEBRICH L THITREBRUVOESE I B & EDRIGEESE 1
MEBREALBE2MEBTRED—HELZELRT 2 —BEEHIE,

HIECEE 1 (I EBROAGK T IR B ER VI OGESBEZEREI
T, FIRR—BEZ&AICT 2HIRFETRBERVRIKRGESBE 2R
RLU. AIGCECUBEZEET 2HERE LTIV E1—FEZHESE

RIS —HEREHERIE. RIS 1 MEBROH S 5HARH 5 —EREE
RICHTECSE 2 (U BERDH TRV ERE T NIE, IR —BEICAE
DRA Y M5 L, RIEERS Y NONEEZRIZ—HES L TESY
THECMBHETOT S A
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View angle 270[deq]
Resolution 0.5[deq]
range 20[m]
Frequency 30[HZ]
Num of points 540
[E29]
C
§e)
: &
@ o 8 a
g ©
L =
Lz
LL

High likelihood Position
(A)
Resampling
(C)




913

WO 2012/176249 PCT/JP2011/006846

[E10]




PCT/JP2011/006846

10/13

WO 2012/176249

[Eg11]

xmt it
Drnnnonenn e

e

o

bl e .
EE g e e

i

S

-

B

)
)
[Eg12]



WO 2012/176249

1113

[E13]
Method RMSE (x[m],y[m], ¢ [rad])
L>-norm (0.1001, 0.0039, 0.0013)
M-estimator (0.0165, 0.0020, 0.0013)
Lo-norm (0.0031, 0.0000, 0.0000)

[Eg14]

3
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[E17]
method Average Frequency of Average
calculationtime [ calculation a sec. | match points
Brute-force 2mbs 190 280.03
kd-tree 24s01 1000 280.03
LSH 12559 1906 264.83




12/13

WO 2012/176249

[E]18]

e £

P
st R
A e

il

e

o

fi

st

i
it

L

e

-

i

e

PCT/JP2011/006846



13/13

WO 2012/176249 PCT/JP2011/006846

[Eg22]

o . {w:x.x f Matc ﬂg efrﬁf
o ‘*E-ﬂ" Iy
¥
1
s
B i "t 3%
;Em"' -.}a»;.-




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/006846

A. CLASSIFICATION OF SUBJECT MATTER
G01B11/00(2006.01)1,

(2006.01)1, G01517/89(2006.01)n

G01C15/00(2006.01)1,

G01Cc21,/28(2006.01)1i, GO5D1/02

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

B. FIELDS SEARCHED

G01B11/00-11/30, GO01C15/00, GO01cCc21/28,

Minimum documentation searched (classitfication system followed by classification symbols)

GO5D1/02,

G01s17/89

1922-1996
1971-2012

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2012
1994-2012

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.

X Yusuke HIEIDA,

Environments",
2011),

[online],

A JP 2010-262546 A

18 November 2010
entire text;
(Family:

all drawings
none)

A JP 2011-48706 A
10 March 2011
entire text;

(Family:

(10.03.2011),
all drawings
none)

"Realtime SLAM Using LO-norm
Minimization Under Dynamic Crowded

24 March 2011
Nara Institute of Science and Technology,
[retrieval date 23 January 2012
Internet <URL:http://hdl.handle.net/10061/6230>

(National University

Corporation University of Fukui),
(18.11.2010),

(Fujitsu Ltd.),

1-9
(24.03.

(23.01.2012) 71,

Further documents are listed in the continuation of Box C.

|:| 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)

“Q”  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 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

24 January, 2012 (24.01.12)

Date of mailing of the international search report

07 February, 2012 (07.02.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/006846

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

entire text; all drawings
(Family: none)

21 February 2008 (21.02.2008),

Category*
A JP 8-261719 A (Toshiba Corp.), 1-9
11 October 1996 (11.10.199%¢0),
entire text; all drawings
(Family: none)
A JP 2008-40677 A (Toyota Motor Corp.), 1-9

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[E PR RS FEsHEE%s PCT/JP2011,/,006846

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  GO1B11/00(2006.01)1, G01C15/00(2006.01)1, G01C21/28(2006.01)1, GO5D1/02(2006.01)1,
GO1S17/89(2006. 01)n

B A 21T o ooy B

WA AT - T/ NRE R (HBRRRF 8 (T PC) )
IntCl.  GO1B11/00-11/30, GO1C15/00, G0O1C21/28, GO5D1/02, GO1S17/89

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

SISO BAET %
HFAY -k JURCIRA RO HOEF AT 5 L &3, 2O 5 ORT RO F
X HoKHAIT, 1O /b S MEZ R U 78RO 72 IRAEBR B T L2 m] 1-9

Hep U 72 A4 S LAM, [online], 2011.03. 24, 23 fL ARl
R, (B H  2012.01.23], f » #—F v |k
CURL:http://hdl. handle. net/10061,/6230>

A JP 2010-262546 A (JE 7 KFEAMmEIFKT) 1-9
2010.11. 18, &3¢, &K (77 IV —7 1)

W CHOBEXICHLIMMBTIEIN TN D, ™ A5 b7y I U—ICETABIRA SR,
* FIAXXMO DT =Y — D A DOBITAE STz TR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
LD HEEE T ET 500 TR <, B O R IHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcaRsnitto (X | $RCBED & 5 R Td - T, BT O H THHA
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DIFHMEOIHEBMER N EE L BN D B D
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
LICHR (FRA &4 o E D, MEFICE S THRATHAMAEI
(O] HEAIC L BB, HH, BREICSRT 530 Lo THESMR L NWEEZ LNDLED
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
EEHEEE T LA ES| o e e
24. 01. 2012 07. 02. 2012
[ BRI A B D A FR K UV T FFTEAEE (EROH HHE) 28| 3100
AAREREFT (1SAS]P) HE Bl
HFEFKEZF100-8915 -
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 H#HE 3258

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,/JP2011,,006846

C (Bi&) . BEd 2 LR8O b5 3k

S SCRR D B 5
BFE Y — BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HEREDOEHS
A JP 2011-48706 A (& w2t 1-9

2011.03.10, &3¢, 2K (77 I V—7AL)

A JP 8-261719 A (B StHR2) 1-9
1996.10. 11, &3¢, &K (773U —7 1)

A JP 2008-40677 A ( = & A@EhEER D) 1-9
2008.02. 21, &%, &K (77 3IU—7 1)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report

