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§ 1.1 AARDE=R

ICT 2Dz £ 0, RIFACBUREERED 7 — 2 % ICT /b9 5 Z L OEEMEI B L
TW5. BFEETIE, A—T VT — XKD L L T, TBOZERN - B4,
EZm, BERBEOHE, RFDOTEEAL - ITEOMEAL =R T Z Z2HBE LT
fTonTwa [1]. FlAIE, SEBEERE U CEBECEEICNT 2T -2 R=2 L Z D API
ZNT A TONT VS 2] ZDIHbD—2 UTHRHFHER 7Y b 74— L4105
%, = ZCIRHARDOR T ICRH I N RF P EAFEEN R INTE D, Web 1 b |k
TRiFFZ ¥ —U— KRBT 2 Z & TRTFNHOMERILZXM>TW5.,

KR IR EDFIADEREZ 7 —H 1 7 U WhIXFHHOMEE RN 2T — X TH Y,
ZNEFTEHT 5 2 & TREHIE - B RRELHRZNLTEIILNTES. 2Dk
IBA =T VT =R T Ty b7 =L AVTEANLERHI 21T 2 PR HEDE
DWTIRT—XIA VT ICB I 2EELERREVWZ D75,

LD L, BUROKFHE 77 v b 7 4 — LI AFTOBRORHFH 2 FAR 2 DIZIZBERH T
HBEM, BT =R U TREREKDOATZITWIZWEEIFEEINTWS & iF 00
W, Bl 2L, T — X DIREAFIE R PDF 5 TWBI5E X, #8 A OB S T wn
BWEDHERRH 5. TD-OFRORFHFAE CIIHEMRZ A7 EDO ELRFFL A2
TIXENERFNEFROERHAIL 7Y 3  NTCIRPAHEINT WS H DD — 75 &
RAMIZBWTIEE 2D MEIC T — X 2ET20ERH 5.

REFE B BT B BB O AF & UTIEBARD 3 Dz kKl s [3).

Thttps:/ /www.j-platpat.inpit.go.jp/web/all /top/BTmTopPage
2http://research.nii.ac.jp/ntcir /data/data-ja.html
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o KBGHEERY AT L
o HHRYAT L

o IIHTEH S A T L

J

Zho Dz WS Z & TR - OicB I 2 RBORBAZITO I LHTES.

K DI ZRIZ DWW TIEZ 5 REMREF O BIER O M a7 2 W R i s R it b T
W5, ZZTRFFT—2IETF A 5 ABEFEORILANERT 2IEMENT -2 ThH 5.
CDEDBBEHOERY) T 14 BB UTZEIE BB UZZEIZHRDETH 5.

Tz, EHRAYV AT LTINS FMLEY AT LT KX TRIZ F O L Ein %
TV AT LZWBETLHDONRYETH O, BIRNLRREF T — R IR D W B Y AT
YN =Y ANY

DM, RFOEBST A —RE2EEMCERB LD, BRRE L & 705 R AL
BYAT LDOH 1P A BB L 10 5.

§ 1.2 AXFRDOEH

FEFFSCE TR T F A MEBROAMIZ 5 R, L, BEEEOLEO T — X BFHET S
ZDT—REEZNENEZEL DD, Hi L WRFOMAGOEE L IR T ERE - FEOR
BRED -5 THAS. TIZT, AMITIITLVFE—XINET =X 2MEHT 5720
DFHKIEY AT L E2RET 5.

VAT LEFFET BT, FiF T — X 2 RIZINE - RET AR AEEEREL, ZO
T — R E IR OAMIER ¥ —7 — FOREEZ I A ZETIVEERT 5. BIERIZZEDE
FLEMALTA—FIRHZ B LI VR T 2 — A% EAEEHANLSRERLEY AT I
DEAF ZAA S .

BRI IS OBHRE O Z OBENEZ n IRty ¥ 7352 e BnTcEhid
ZIHhoaYA VHELEZ RO THELMR T 2 KD, RULBEEFEDRY MUV TEZ BHEEAEA
BEIZ7 %, ZHUZ & 0 R 2RI 0 LoD B8 L WEMMRFFAER LT T 1 7 7 Dff
B2 ¥ —"7— NEHRRT DI EDAHEIZRD.

VAT LDOFEFEE U TIEE RMFEM & EMERREE D 2 DOMmE L2 5475 . E &l e U

TIRETFNVDRHEMZ2 P NIFE KM TE T WA D2 MGEE L, @Ml TIRFEEIC AT 2
FLEFALTEOWI A — RNV I 2 BB TYVATLADERAERZHRT S, 22k
D, BB EZ R L D DB ADPHH LU T WU AT ALK > TWA D2 GES 5.

§ 1.3 RNEENXDHE
AREIFIRD K S Izkil En 5.
H1E RSO Y HIIZ O WTHIE L 7.



F2EF [ECRORHERNUIL L BELE S AT LI OWTHRR, T o OA M & EIZD
WTikR 35,

BIE VATLTHHATLZTFEL ZTORE L 2B EELFEM G2 Z Z TRNT 5.
FAT RBEFHELINZHWVEZVATLAD T —F T 7 F ¥ IZDOWTCEHHT 5.
FEE VATAIINTHERER L ERERRS,

BOE XLHLFROMEZLENRD.
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§ 2.1 HHFIFIBEHRNIE

- W IR & 1% ~
F¥EE & IR PED —FETH D FIHDOAE R HIE LT, H BRI U TG - HE
MNZ Ty F T 572D G-I NMERTH D, %nﬂ‘%éﬁ HEIEENS. HARTIZN 34 1
ORI 1, 2R B ORBANRERI N T WS [3].

72, RFrOMRIZARSEDO T XA M RN RE XK THEER I NS, £ 2 T
TR U CHASHELMOHMZFHT 2 Z 212k 0, EX EOffiEZEHT 20
WZRNLTAHI LN TES.

Z UC, KL O Falr 2 T8RN FEAM URMREE 247 5 Z &2 & 0 Py - FEZERIZ
BEEOHIEEEZLZ5TTHAS.

ARRICH T B RFDOEEHE
fF#ant ZHTR DRI PE L U TOREKRD HNIX, T BEKE HFET 217BULHEE &8
BEHD. RV EAETIRFERE UL, I TREFEEROHP | | THHRIE] |
f%ﬁ’ﬂj MO8 %. RIFRIEE SR #E TN EBz E < 720, ERlOkEF
ez RET 5.

FFET D —1Hl
AT T 25O FEH 2 X 21N T DO XS ITRFFE R A ML ERTH
% Abstract, IPC &\ 5 KiiF 70 %% /R Classification, &K % /R3 Description,
aHRIHZ K9 Claims, £ U TREFFBEARD ID & HHFHH 7 & OIEHR%Z & A 723550 5 6 72

Thttps:/ /patents.google.com /patent/WO2006086021A2/en?oqrobots
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Method and system to provide improved accuracies in multi-jointed robots through kinematic robot model
parameters determination

Abstract

WO02006086021A2
WIPO (P

A method and system 10 provide improved accuracies in multi jointed robots through
kinematic robot madel parameters determination are disclosed. The present invention
calibrates multi-jointed robots by using the chain rule for differentiation in the Jacobian
derivation for variations in calculated poses of reference points of a reference object B Download POF [} Find Prior At ¥ Similar
ag a function of variations in robot model parameters. The present invention also uses
two such reference objects and the known distance therebetween to establish a length
scale, thus avoiding the need to know ane link length of the robot. In addition, the
present invention makes use of iterative methods te find the optimum solution for Inventor: Wally C. Hoppe
improved accuracy of the resultant model parameters. Furthermore, the present

invention provides for determination of the end joint parameters of the robot, including

parameters defining 1he tool attachment mechanism frame, which allows far Worldwide applications
interchange of tools without subsequent calibeation, 2005 WO AT JP ER US DE

Other languages: French

Classifications Application PCT/US2005/038359 events @

= B25J9/1692 Calibration of manipulater 2004-10- - Priority o USE2183804P
25

2004-10- - Priofity 1o US60/621,838

25

2005-10- - Application filed by University 0f Dayton
25

2006-08- - Publication of WO2006085021A2
17

2007-03- - Publication of WO2006085021A3
15

Info: Patent citations (36}, Cited by (52), Leg

Similar documents, Priority and Related Applications
External links: Espacenet, Global Dossier, PatentScope,
Dis
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Description Claims. Hide Dependent ~

METHOD AND SYSTEM T PROVIDE IMPROVED ACCURACIES IN 1. A method providing improved pose accuracies in a multiointed
rabiot, said method comprising: providing a pair of reference objects
each of a known geometry and each defining a unique constraint
peint of unknown pose, distance between constraint points from
said reference objects forming a known constraint distance;

The present invention relates generally to robotics, and specifically 0 a providing an effector object on the robot, said effector object is
method and system to provide improved accuracies in mult-jointed movable by the robot in at least two axes and is configured to

MULTI-JOINTED ROBOTS THROUGH KINEMATIC ROBOT MODEL

PARAMETERS DETERMINATION

2.1: R scEO—H

§ 2.2 HFEFBEHRUIES AT A

BIETRU KD IR TRBHEER Y AT L), TEERY AT AL, T ekl
RYAT L ERBENDG. T0o DBE L HPNZDOWTHT 5.

EBWERS AT A
ZDY AT MIFITHREF OYIEN Z 0 RIHE R, PAE O W TIERREF LD 72 0 I1ZF]
Hahad, £72, 2ZICIEUTO 6 HEOY AT LANEENS.

MR SR

BB WD R B 728D

o [NNF v hvw FERK]

BALDPDIETINEI NIRRT PONRNR =R ERZOH U THBWIZIR U 2B
THIIT 5

o [FAEHE]
FEZEMmEHWCHMBLERICBIT 27477 288 - fild 5
o [HAMIE MR S8R )

RERFHIUC 551 2 WA 0 SO IR 2k H B TT W ADRAL & BT



o [RFEFRHERY
AAEFERFFF IS U TR - 0 3 2 BRICRIH S s

o THIFHPE
RifrDA 4 VHEEZAREE 51 Y X —% v MHIEY 7 12

BERY AT A
FRFEBIZBE WT D DRI U T4 R XEPMEINSE. £ L TENS IR
FHEnd. TD XD akkc e XEEEIZE S TIRFEHZIT I 2OD Y AT LN
ZZIWIZEEND. ZOFHTIETIZT — X R—= AR HIEED Ein S 15 - DA
FTTIERRE LR,

PFEHER S AT A
Z DN TIEE IR OB R Z I E BT E 2 H Tt s 5. REFERO I
ZEPETO DT L, 7 - EELEOHWDOZOIZHHI NG, EIZLAFD 3 DI
Kilxis.

o [RFEFIHT
BRI 2 BEMTRYIZ i 9 % Z & T, REED B PBAE D HAlT D i 75 % A
DIFLFRND 2RLHENTES

o TRFEFHHMIE 234 )
B —DOHIIE 120 U TRGEMNT 247\, Bt e mE i Hvwohn s

o [RFE/-fififE F-Af |
H DR BNROMEOEEZHM L 5. BRFWZHMEIZIRE L TH O HirdiiE
DFAL DL TR ETH S

BHEF DB OMBREFIRFFF 2B O L LT ERETWS TEHRMRER ] | TRFRER] | 37
YNy TER , TREEFAHT) BERICITbN T WA, HlZIX, Mase & DS CREFFS(E
DIREFDOBUERIUIC K E R EHA%E 5 2 T TF-IDF 23 U TR %217 72 [4].

ZUTCATHIBEDE =R T — L2 & O ATHIBEDZ S OIS FHREPE A > TH D,
K& plshcldawv, ERLEI NZRFRAEY —ViclE, b—<Y 7 buaA MBS
U7z PLSA %# % &2 U 72K A Y — )V Doloitte Analytics B3 5. £/-HARIZEWTH
FRONTEO £t & TTDC: Toyota Techno Developement #1: A3 [F TH¥E U 72 KIBIT 23 ik
INTW3 [5].

NT v b=y TERITERT 5 ke UTlE, Young & Dxf5 & 70 5 Hifli /3B D
FED OO XE% k-means # HHWTC Y T ARV VI T 5800 H5. ZhiEs T AR
¥ TR DOFER D S semantic network ZHEHE U FIRMEET S FIETH B 7). FHETRO
R BHOLBORFHE AL, ZRUTHLTIVELT A VA MEHAWSZ LIZLD
BFrOEADPOHNIZER T2 VTV BERT S, ZLTEDOY Y TVDOXFT —XIT
N UTHRSELUIIZ L DBERHEZMEB LT YAy T2ERKTE2E 05508 H
% [6].

2https:/ /www.pcinfo.jpo.go.jp/site/3_inet /index.html



F 7z, WH S5 D & S ITREFOXCEDMERA % 287 U T HR S BN 72 7 7 1 — F T O Hiflf
HEOMHFELREINT WS 8. HlZIX THATES.] FOFHH ORI Z G XHIZ
ERBD DB L NS Z DAL TV,

LD L, 0o OWEITRFOXE SN OER, B2 LR 28, 51 SRS - &
EEDOHMEZ R L TWVRW. £ 2T, N S 13RO BB HEE & KO 0 oW ) % &
BGULT—REERTS7-0I12, FVRLT74VAMIEBRHDEOEE 2T, %
DHAFERIZF LT MDS 2 HW =~y €V 7 %245\, RiEFrO 0 HEER%Z & A 2R 0%
LR 21 2 R U 72 [9].

72, REF A EICBE U TRE TR OFHEZ H\W 72 Hyonju © OIFZEAH % [10]. Hyonju 5
IR EEEEENRE LU TENS DU EZ R TAHZ e 2HEE L. £LTTF
ARRA VT ERETHRDFEZDHDOETCINTFE—XIVARHEEEBOER L CTHEED
& DFFFFIZ B W T OEARHTiAE % 5t U 72 Onoda & DIFEA D % [11].

IS ORFFFERILEL Y 27 L DN TRELE ] OMFETIIKIESFEDOT A 77 28
57D DFEMEEMIZHED K E DR KRETH O KB ZRRF T — X % $ LIBEEW - 55
R 2 W TIERE N2 Y AT LA,

DFED, ZONEOMEEITO LT, EEMAICEWTAHGTFE - VAT LEZRET
ZHAREMEDI R WVIZH B & lBbd. £ 2T, IREI TR TN DI E & /- F L EH
Bl - BFZEIZ DWW TERIICH T LTV <.

§ 2.3 FHEXEVRAT LA

RBXEBEBRELB L FIANLDPASPOZRRERT AT 7 2 TERIZZDROL 72
X5 ANHDOBRZ 2T 2 HERTH L. ARHEDOL UTIEHSULABEHFEEDNIEN
RELZKIEDRD 5 [12].

~ KJ ik ~
KJEIEE 2.220 K5I WDOWEHFEEEZ I — NIZEEL, 2o 2 B 77 TV
TN —=TLTENTND TN —TZ L TZDH— NHEDORERE KRR E
AgUET 5. T K DML LT AT 7 2 NERNITEIT 22N TE 5. £/ KIE
EXETHY 7 MU T EERKINTWS [13)].

“http://www.ritsumei.ac.jp/se/rv/yamada_s/tea/env /index.html

- J

U U K EERE ST E D HIEETIREER T — 2 2FHALTELT, £71 T TH
RIIARDEZ B BN H 5. T Z CTHHES PR S IXETFT 22 HWET 1 7 70 %
REL TS [14][15].

PHESIEI—YDRTVLA VA NI VI URHEIIN LTI I AR ETD, 2—F0
TATTHEEND 2 T AR LIBEMEN Y 5 AR DRGEERRT 52 & THRT A
TT7TEFETEEDIZLTWVWS.

U TP S O TIRAMDHKE L2 2 008 E2MAGDELET AT TIZOVWTOD
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TV - B % Sl 9 B A AE S 72, Z ORFE TR KRS T A T 71204 5§ %
FUFXVINUTIERRTAZ L CRMAIZED S ELZT>oTWVW5

CDEIIBEDY AT LAOEMMEIZIRETEEL 00, KR L LT ARDREDOREE 725
TVUVAVAN—IVIDRBEALR>TWE., TITEHZIIHREEBUHD - NHTHBE
FEERAH WAL TLOEERVATLANEETE L E X2, RETITHRAS BN
2B B EREEBIZOWTHIAT 5.
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§ 3.1 BASHELEESFEEMNK

T, SRS ZDOILE R o - ARSHENEORARHIIOWTHHT 2. BRASEL
¥ (natural language processing, NLP) & ZH A4 2P HEH VT WA HAFEEIZW L T,
HBHED AL a— XL 2T SR8, 9805 %2 £ 5 L [16].

SREWVWIBLDORELLLTOREZR > TWVW5

~ =t DR ~
o MHFEIZH L TESHINT 20 3EENTH S

o FHEMIZEHIIATE 25 DRI TR H2DEHEZKML7ZHDH LN

o GEEPVHILIIRRE & HIT2LL, FIINEH T LIRS ERE V2R D

o SHDOEHRANRIT Y N —IHEEZ D

L FKEFIZNETHS. D0 LE M - BHEKMEZ S D. )

ZDEDIZEFEL L BB R ERVPEMIEAE VWK EINEEDTH B2, T
B CIREINT 5 Z & 1% Al 5648 (Al-complete) TH D Al TR Z & BN D —D
TH 5 [17].

L7z, NLP IZIZEHRD/NDE D 0 | FRHFUS K ORI RL 2B HADGE, M3.1°0D

IZFIT oD, ENENDRIIZEWTRR L FEVLWMoNDLES H 5D, BERT (Pre-
training of Deep Bidirectional Transformers for Language Understanding) @ & 5 (2D
RAD R TEANAMNRETVEEZERIN TV [18].

Thttps:/ /www.zenknow.tokyo/entry/2018/09/07 /200849
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18D DA EAHF

84T 2 Ak B & E R BT o R EEAT |

filf L b = AT AT
i oy WebiiiFl B |
! i i | - =k
Sl m&mwwwm|
e 4 =B AL T b |
9
BT TEEHE S A b SRR AR 1

X 3.1: NLP iz BT 58—

INSDORED S B EFEABICKIZED > TWAHTE LT, HiT — 2 20 H$ 51
ﬁ?ﬁﬂzm%&m“éﬁim@%ﬁﬁﬁﬁﬁéﬁﬁuaé.ﬁ%vz%Aaﬁgxﬁﬁe

ZUTH - TR U 7248, FIET — R E XX SEOMHEN O LI 2 RETH5H5FBOERET I
THHEEETINVEMMIINCUEE L CHAOZERT S, ZO—#HDO 7 L —L7—7 BiKIX
BEMRNER L H L B F O EN T CTHH—TH 5.

T ZCIRHI TR EE Y AT LR BEENERIZ 31 2 IR - BEER 2 EIZEH L Tnw< Z
T, AW CEERAMNESE DD EFEERO FIEIZOWTHBEZED TNV Z 22T 5.

§ 3.2 SEERDIODIER - FifT

X5k S AT LOYIADREKM 72 £ D TIXELIZA & SHRDLU 3% 5 [16]. 245 & if-then
EHWEIL—IR=ZDVATLATHS. ZOYATLEIH3.220 & 512 CUIR—ZATHIH
TE5EDTH5. HlZIX always 2 & AR L TlE TShow me some specific examples
CHIT R VoIV VEEE AR T A Z L TRENRD S B RFENARER VAT LTHS.

LU, 2OEDBILV—NVR=ZADY AT LATIREMRKTIER, 28805 AHICRTS
ﬁw@w—w%kﬁbiﬁfh/bﬁéﬁgﬁ%o X SIZEERITBE W T 2% 2 133Uk
XRIAVTFANMIEOTKRELKZEDLEIDNLTH 5.

2019 FEFMXLHERTIEZ DL I BN— NV R —=ATIIHL XL UTOMHEDI S U X 2 KHE
RA—NADNR =V ZfRatE - B E 2 HWTFEE T 282 S3EE TV aMlibh T
W5,

Zhttps://en.wikipedia.org/wiki/ELIZA# /media/File:ELIZA _conversation.jpg

11



X 3.2: ELIZA O] FHH

3.2.1 SETTI

SHET VIR XEOERMEETIVTH Y, wiws, ..., w, LWV SFFERIUIN LT,
W P(wiws, ..., w,) 2F A BHBUTD L IIZET VLT S [19).

P(wywy, ..., wy,) = P(wy, wy) P(ws|wy, ws) P(ws|wa, w3) ... P(wy|wn—o, wy_1) (3.1)

ZDNDST A =R Plwi|wi_o, wiq) & WPTIEEE & KD B0 EWEIITDNTND
ZOFBETNOFEHFEIODVWTEI NI THEPFIZLEHD, =a—F ) xy hEHW
HEDRERRZTE DPFIET 5.
BEh<I)LI7ETIL
H LK 72 S EEE TIOVOR AR & L TN~ )L a7 € 5L (hidden Markov model, HMM)
WZE250055. Hle UTHREVATLR2ET VLT 2584252 5.
HERFETFANT — &%%%it@%ﬂt%zétu?wiﬁ’%?»mféé HMM
CIEATIRY & U356, BRIy 22§58, HMM IZ&IRRED ERHTDIRIED A m
F95. 213y @Jikﬁ?ﬁbf, Y lX gy DA T B LIRET 5 &,y DIFRHfER
RO &> ickEn3 [19],

P(x,y) = Pk, yelor—1,yk — 1)P(2p_1, Yp—1|Tr—2, Yr—2) - . .

(@2, y2|T1, y1) P(x1, y1|T0, yo) (3.2)
== HP Tiy YilTio1, Yio1) (3.3)
= prl‘yz yz|yz ) (3'4)

(N
(N
o)
»y,
/U

— 23R (20, y0) ZHOWTAZRE LTz,

12



ORI U THRAEMEZITD T TANRIE RN RO 22T =Xy b b
BANRINZ LT D 6 UWEKFEOMWRS M Z2 1T 5. RSP O FEED I}
FEDEINGIEE UTIEEANER )y R —FEFEDT7 LT XLBHWL NS

ZOESIZHMM ZHWAZ L TRIT =X 2S5 T e WNA[RRIZ > /- K, 8 H
4. BETF—RIFEROHREL T TR WL ODPETOHERRIOXDONAELHEL TW5
20, ThEETMETERIILUREETARETHS. L L HMM OGE—D F 2 DIREE
DA UMEREL TWRR,

% U T HMM (ZBEMEIER OG5S AT 1555 % < O NLP OB T L 0 RENI B E L —
K72 ) 7L b =a—F )% v b (Recurrent Neural Network, RNN) (2 & > TZ b 617z,
RNN IZDWTIKIRDEI TR T 5.

RNN O E

®) @19 ®)
©

(A= A=A ——]A]

6 & © - o

An unrolled recurrent neural network.

¥ 3.3: RNN O

RNN $ IZT Ve Uk o TCEREINAEZ=Z2—T 32y hO—FTHE. @BED=a2—37
Wy b EEVWK3BD LS RHEREEFFD. 2ZTAR—2D=a -0y, 0, b5 R
DASIZE UT hy H¥ % DRFDOFZAVIRE (BHEER) TH 5.

COEFEMHIZZDEED LI RZRYNT —RIZNUTF a b AF—DIEZ-EHSXTED LS
AT E E U < & 5 SOEME 12T 2 HERAAIFK T 2 Z L R I T W3 [20].

ZHZ X OEERDIRNA Ty a5 SEEESIRER THIBROEIN | 1253 5 AR
EEIERLBZHHE VWA E725 5 HMM 2z — L U 7R 7L & D Fe 5 F)
FUZBLF & 72 3 [21).

3https://towardsdatascience.com/understanding-rnn-and-lstm-f7cdf6dfc14e
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s RNN DR 5L ~
o K& (BELE) Z2EBATHI L TR ZZERLUZTHATE S
o IREBZERIE TV & b — %Yy
o REIKAFMEZFFD
o NAA VRGN

L o —a—J)Lx v bDIOIRAEWAZREN T EE )

T D &5 F 17 & BWRIER D S bRl DRI Tl £ TIR b T W5 [22][23]. LA
U, HRERET N TR A TNOMERDH 5.

/4WN®%%ﬁ ~
o MR ETINDEDUNA MEAHMEL T S W

o A THYR—vaVv (T—X&) BBV EETILVOEHMIZN U TEEARRIZ
A

o FIEIZ FAEW
N J

ZD72% RNN ZAARDEIZI O flORED 7T — X\ A TE LA I A b & HH L2

DOMATAZ LIS, £/, RNNIZK 3.3 D & 512 ¥ TV ik i K m, RHOMT
BtR2ZE T2 e DL CABRHACHANERZEI SRI T I LDDH 5 [24]. T I TEE
INT=DH RNN OHERE TV TH 5 K - BIEIE (Long Term Short Memory) TH 5.
LSTM

& & ®

t | t
Ll 3 D:
A Lebel A

I I
© ® &

X 3.4: LSTM DO

LSTM IE RNNiZX L CE Z EF THEDRRBEZ MR T 0BTy - 2R IT7-€T
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NTHAD, HM3BDEDITHEEAITI LIz LB 7 — M E2HHMIZRELTWS. ER84k
FLFD L HIZ 5.

f=  ol@W+hn_w +bf)
g = tanh(x,W7 + h W7 + b9)
i= o(z Wi+ hy Wy + b%) 35)
o= o(xW7 + hy_ Wy + b°)
Cy = fOe1+g0O1
h, = o © tanh(¢;)

I Ta ANT—X, h: BNARE, ¢ B, W: JBOEAR, b: XA TR LiRb.

X (3.5) DRI E UTIERNN 2S5t L e, UAARIL A V& 7 2 —ATHHTE, 7D
FOERXZH LU THREDEWTFHINTELH[THE. £ DT 7710 VAW (f,9,1,0)
FUTDESIZERTEIETELOTCHAL TEHEILTE S,

fagaiao:wtww+ht+b (36)

LSTM QT I =v ¥
LSTMEZDFEFFHHALTCEHAREIXFHTEEINEVEERNIZFEE T 57200377
= 7 EBNT D [24]. FEPS FL VARV EEIEPR N Y F—IZEREBUTDT 2
= 7T EHEEN EVRLAREMNED D 5.

~ LSTM(RNN) O 7 7 = 2 N
1. % &4k
LSTM Z 2 @Bl FIZ T A2 L CBED=a—I )2y hDESIZRBENIN ERT
)

UL UNANR=RT A =R BEMU TETIVHAEMLT 5.

2. IERL i
BEEEOBG D7D IERILIEZ T Z 5. LSTM D54 & Dropout % S A2 8
M9 5.

3. W J51H LSTM
TEXFAMINUCTENGRT 7=y 7. BERININ LU TENORLEDLEM Y
HXHE 5.

4. BEAIAE
REDECTEAZILET S I L THRBLET VOB ZFRFIZHS T Z 2T

5.
- J

“https://colah.github.io/posts/2015-08-Understanding-LSTMs/
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§ 3.3 seq2seq

ATECHLH U 72 LSTM 2 AW T SEBER & 5 RH T — X 5 R4 7 — 21Tk U TRE
72 E TV & U TRIIERE 7L (sequence to sequence, seq2seq) 73 5.

"le chat est noir” "the cat is black"
[ 02 85 03 12 99 ] [ 00 42 82 16 04 ] -
i T T 1 r..rT 111
Encoder - - Decoder

T T T T T

[ 42 82 16 04 ]
"the cat is black”

X 3.5: seq2seq OB (FALFHERDH)

seq2seq 1¥ Sutskever H5IZ & > THERINSZET N THD, TVA—RLTFTIA—=RE WD
2DODLSTM 2y N7 =2 %FHT 5 Z & CHEAFHIR CHRE LIRS DT + —~ VA%
FELU-ETILTH S [22).

RIFLATFD &S ITHERE T IVICEIIRRE s 2 IMA 72X TRE 5.

log p(ylz) = E)%p%mmx@ (3.7)
7j=1
X1,y Tt ANTTRI, Y1, oy IR, ¥bms: FRIVIREE

seq2seq DFFEL
s ADWINZRRIT — X 2R ORRS| T — RIZEMT 5 LU RETH DM TH 5.
HRAEEORIDANZEEED RS MVIZEHT 5.

R : ANXEOEIMbLITEEERY MIVIZEHT 30T, EVWXEDGAHHRELD
H5.

B 355D & 5127 TV REDXES % T VYV IVIZEMET S ENCODER, F#i X 117z 241
ZHGEDNEIZEHT 5 DECODER 225725, ZDETDLUBOIFEIZ K E % 5.
Zlz. ZOHAL LTRTYyI—X - FTa—X LW MBI U A TR A 5 Z & 2 W]k
WZU7ZTH 5.

LDy a—X - TIA—XOHGEKLABRVIZHAZAIAALTHES VX T = —
AZZF> TWVWNIEIEL S RAIEHEI NS,

DED, ZOETFIVIZEHE - BIBURANZR > TWD 2 WA, EWHLEN: & 25 250 0
2o TW5, KBRS %2 X 2GS S BUR S v 5 [25]-[28].

seq2seq DIGFHMIZE L U CTHBRENE D & LTk Oriol 5AFBRLU-HEIF ¥ 7> a2 ViE
JKETNTH S [29]. TOETIIIK 36 DMWY T 31— XICHEBERHTHEWRIREZ IS

Shttps://pytorch.org/tutorials/intermediate/seq2seq_translation_tutorial.html
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<start>  Giraffes standing <end>

| A N |

Pretrained CNN | Softmax | | Softmax | I Softmax | I Softmax I

using ImageNet dataset T T T T

5 = = = =

s 52N B> 158 |=|5]- - »|5

3 4 = - =

- Feature vector
Input Image at fc layer
(224x224x3) (I1x1x2048)
|Wemb | |Wemb | IWemb |

<start>  Giraffes other

3.6: HBYER T v > a vAERRy T —2

% Convolution Neural Network(CNN) & W TR Z X2 bLbd 5 % LSTM Tk
INZTI—XTHEHILT S & THBIZHN U THEY T vy 7Y a VAVERI NS,

§ 3.4 VAEICKBSEERN

ZZFTseq2seq 2 N— AL USREEKZRTEZ., NIZEZDVPHEINTVSH
REAAZTIRERLVARLTHEDLOATWS., LU, AFENHEL T3 MMANEIZE T
FEAZHART I LIRS TIERY. 22T, B LEETH 5 H A5k (Auto
Encoder, AE) % #Ik5k U 72 VAE(Variational Auto Encoder) Z FIW TS FEEKZITD .

AE

AE lZ Hinton 5MBE L7270V 3 XL TT —XDRTIEMIZI=a—F )3y T =T %
W50 TH5. Bl UFEETHED, ZENRKOT — X% AN THRIEHI T — X
LLTHRS 2 THFEHT S,

BI3.7DXIIZATNTH LU TEDIFHRZEEHMT =2 —F) 2y bT =T ZHNT—D2D
Yo TN —DODEELB 2 IIFMLUT, D 2273 —X 2y NI =D AL LTHET
TB5. ZTLUCANY Y IV EHAY Y TUREL b LD ICHERBIET A TEET
L. ZZTOMAERBE LTER/EENTHNSONSE Z A%\,

ZDFEEND FL WITIEWLKIFE T — X ORI R A 2 EfEEHRP O NS, LML 20
EIF AN 3R L. £ 2 TRESI NZODIRIZHET S VAE TH 5.

VAE

VAEZAED 2 12 LTz~ N(0,1) ZIRELZETIVTH S [31]. ZOETNVDKRKERE
HRIZ2/Md5. O0&DiE TOETMIED TREBERE UL TATIA T LI LTHEH
DEFEZ S5 UIZmE D0 LDk, @IRIERT — X DFHET DRI 2 RD B Z & H
AREIZZR D, REFHDOH L WH Y TN AEBLIENTELILTH 5.

DEICHERETIICEWTHEROMAIZHEL LIAD Z E ARIZARETH o 7203, T — X
EANDBRWMIER T T IVIZHRWVIEBIABETH 572, VAEIZ L > T D EBBITHERMED &
WRHEAERTE R LD Tz,
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i# & D Autoencoder

ANEig
—a—zhoab - Encoder
. >4 :

=a—35nxy b~

i AER

4

¥ 3.7: AE O

VAE OERAIL

VAEZ B 27— X ORI RDZRFLATDO L 512745, B logp(X) 2R3 Z
LI R D TEN TREMENHAD KL XA N—Vz VATELMLTRDSZ Z & THE
IARNZRITTWVWS.

log po(2'”) = Dicr(qp(z]2)|po(z]2™)) + L(6, ¢, ") (3.8)

T 2 CHERDA p(X) 2P T WK D ITHETRT. 205 phi, 0 IFHATITRIIEIC LT
kb 5.

BBz~ N(u(X),o(X))IFZDE 7 LMERDMOIL T TERNTOM 38D & 51T
e~ N(,I) T/ ARXREREIET 2= pu(X) +exo(X) ITEHT S, ZHIZEXD end-to-end
TAPERIENEHATE S LD 1T o 7.

VAE DT —RARAY T4

VAE OFBFELEBII A T A5 TEM U RS A TRE D720, K 3.970 & 51T WE
EDEFDMEAZ LS. ZOHTIEFEE T — X209 & 4 OF OB FEGS LR TE T
W5, INESEIZGHTHEIZETEE T — X 2EEHELTRLATY, iy T %
R TE AN 5.

MDETIE3HONEEEEZAT, RELEI AT LE2FLET - DREFIEZBN
ERAS

Shttps://qiita.com/kenmatsud/items,/b029d697¢9995d93aa24
Thttps://arxiv.org/pdf/1312.6114.pdf
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Za—3)

Ry b
e~ N(0,I)
Encoder ——=
g4(21X) e e

&

38 VAEDT —F 77 F ¥
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AN NMANAAALEL SN NSNS
QDYDY o m iy iy byt ihlhhvwwwws~
QAL LoV N~~~
QUAVAD I inln iy g o Y29 e~ -~
QOO DMIninin o to e @YV DW @ = ——
QOOOOINININ e G BYDIDD 9 - = —
QOOQOmMMMMMog o @D DD D 9 = — —
QOO MMMM M @D DD e e — —
QOO MMM 0N 00 WD D o il o e e
QOMME MM NN 00000 WE e an o o e = —
OQOQMMM MM e N 000000 o e e o -
el 0P 000 o o & o~ B~ 0~ P~
NG L LGN AR N
i rorrorrrrrss oo~ r~
JAdddodagrocrreresse s~
SAddddadogrrrrrr TR RN
SddaddagrrrrorrdFTTPrTRRN
SdddogoToororrrdFrrRRIAN
SFrToooorerceceetRRNN

(b) Learned MNIST manifold

X 3.9: VAE % F\\ 7= B0z i 4 ik
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R
JduT
N
I

BRFEESRATFLADT—FFIF %

§4.1 TFHFANT—HDHDVAE

BB TIERY T — X 2 ERRT 5 seq2seq & LSTM, Z U CHER i #EE T 5 VAE 2518

L7,
seq2seq EALIERRHARE TIIFRZ AP AEEDH K FTEHEAVHEINTS
DENEFRTENTRVWZZAZICHLTOT 7 —FE2/f(NALTE .

IR DE D AR TIIE R L RDHUE LR T 5 2 EPREER 7D LW XEZ A
TAERERDDL. ZTOXDWEFHEE LTX =7y NOEELRRKEEZRZA-F vy F 2
Y — % BT 25 iGE £ F — 7 1L 2 HENV AT 20550 D B [32][33].

AR D= DIRERAMFFED HNECE Z LK T 6 Z & 7213 TR <, FFE L OBERME > F R
Ma2ZEEUIZHEOPBETH D70 LikDOWIZE L E U FIEISEHATE R0,

ZIZC, HFFOTHFANT—R2EW®DHZRT MVEMIZYy E V7 TENE, R
HE L OFEALELURFTDME, 77 AR v 7EMKLZ DEEEEZNE LY AT LDEHF
TEBHLEART-

PERTHHEEL NIV TONZT MIVETIET TIZ word2vee ¥ glove, £ L TXEDXRZ ML
£ TlE Doc2vec FENIFHET D, LU, TNOWETFANT—XBREDFIETH D, EHEOD
EX YT ARG L TWRW.

work <EOQS»
i i
Decoding Decoding
LSTM —eel LETM
el
f t
RMNNs work <EQS> RHMs work

4.1: XBEDZODVAEDT —FT 7 F v

¥/, VAEIZZ Y2 —X - 7A—XIZT74—RT7AxT7—F=a—JF)xvy hTI—2%H
WTWB 7, fAEDZEEICIIAHTE . £ Z T Bowman 523X ED72HD VAE %
RBELTVWS. ARTIEZDET IV % Sentence-VAE & FEFRT 5.

B 4.1 1Z Bowman 5DETNDT —F T 7 F ¥ Thd. ZOT7—FT77F ¥IiL VAE D
—a—I)xy FNEHEMIZLSTMIZEZ 2723 THEN, TOEFEFTIREERS FL up
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RN EHPHHIL TV 5.

ZZTBowman SIE KL XA N—=Y = VAT EET AR DD Z & 2 F R L THE
Z 4 % KL weight 72 2 fRE & 8% ), FEHOUINIIZZ DRI 0129 5 T & TRRMITFE
TZA5Z %R UL7T.

T/, TA—RETAFEE T AMEHADR D B0, TA—KXD AN E T VX L THEES BUA
{69 BB B BREEIZ &Sk L T\ unknown word 2789 < unk >R MVIZE S X
% WordDropOut &\ 5 B % fLAGA A 77,

iy}

>
>

vz}

i went to the store to buy some groceries .
i store to buy some groceries .

i were to buy any groceries .

horses are to buy any groceries .

horses are to buy any animal .

horses the favorite any animal .

horses the favorite favorite animal .

horses are my favorite animal .

4.2: Sentence VAE @ H J1#l

ZHIZEOHA42DE DI 20D XER DM T DGl EE2 LR TE 51Tk -
7z, AW TIEZ O Bowman @ Sentence-VAE 2 RX—Z & L THZTWK.

§ 4.2 REFE

FEFFT — 2SR O SCEAMZ B 5 FHEL - #581 FHE - RIHEF DRI A — X DFEET 5.
BEFIZDNITA—R2ENERTHI e T OEHFORMZEX 72T VIMERATHET
HbBEHEZT-.

NLP 28X A VDR AT THOER) T4 DT —REHMHATBGEWL DN HEREZ S
nd

LFHUWADR 72T ARG Z GRS

2. LY I —X|Z Multimodal learning % %3 5 [35]

3. T A—RDHFELERIFIZNT A - E2ZER LU I-EAZFHT 2
4. BERBEBUZTT F A MBSO G2 B - STRIZEIZINZ % [36]

HiE1 3y T —2%2=—a—I)3xy M= TEETIBIZESNS HIETHS. &
VYW ZGE, B ENE T2 AN LT a—u v BEEXTAZITTHS. L
U, RIRDGEAERTANR=ARTFA N T = RIZBIRTOH T — R 2BINT S LW
Fw R T =212 >TLED. TORDIDHEFMHTE 2.

RIZHIEIE 2 1EAR S BIRELZE TNV T MVAE 41T 5N TW5 [35]. #ke LT
BHA3DEIIIRDVER) T4 ZLIZTya—X - Ta—X 2B L CTBHELETH 51
RNHEDEIL N %E 2DODERXY T+ THAETHI L TIYILVFE—XINT — X E2 T
HZEIZERILT WS,
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X 4.3: MVAE O %y b7 — 27 ik

U DU SIS DR N T A — X TIEERTRER S DT R Z DDV T — R T=a—
TNty NENETHIBERD L. TD-OIRIT/EMT 5 VAE DR AR D IEPE L\,

FilE 3 1A BRI 21K Onoda 3L U 72 DEA % W CREFFO 5] RPN & BLEE D E A
KDBFHEEZFHTE S [11]. TNZFHTZ I LT, 5IHBPE LSR5 & 5 RHGEIGER
INXITLARBEEZONS. ULOAUAMETITWZWVWDIETF AN ERFNTA—RY
LHENMUZYY Y7220 I OFIETIIARENMHAERIZIL SR,

WEDTIE 4 O - STHIEIZFFF NI A =R Z2MA B WD HiElE=a—F ) xvy b
FHAWEZETILSMbs HiEEwTH 5. Bowman D FETIHELE LTI ATV b
ODE—EL KLAAN=Y 2 VY AZFHAL TV,

Z ZIZRF ORI A R E R U T IEZ BN 5 Z & T, 51 A E E R L D D% end-to-end
THHARERETIVNELETE 5.

§ 4.3 HHFT—v¥70O0—F—DERK

Bifr DA =TV T =R L UTIENTCIR 2 WS AV T 7 LY AD R ALY &GS 5 720
®D NTCIR-6 patent® 7 A b I L 7 ¥ 3 YDA I N TWB DB HGEEDR LT L 5 EE N
FTA=EPERTHRVIZOSENIMEIZNEL TT —E XA MfET 2 I 21T L.

SRR OERBN RN 2T 57200V Y — AL LT, HAGE N A A > D Patent - Google?
7% 5. Patent - Google 1% Google MREEA 7> a v D —> T, MRELE DR T — & H3 html
EATRHAINTWS. THIEPDF 72 EOIEREET — KITHATT — 28 - NEL TV
MEDidsd., £1-ZORET T v N7+ —LDMIZ Google Patent® 23 5. 25 & IFEH D
RAL VRS> TEVRES VAT 2 — AL MBFHERIZZDDE D DH L. BIED Google
DRFFIRBE DRI %2 FEPLT 572X 2 %19, Google Patent & Patent - Google I£\ 3 1
£ R el FH HAR X patents.google.com R A A VY TAINT WS, ZD72H 2 DDORFFD
EITAERARIL R,

ARWGE T, B T 3 VBB E THEE D Google MR T VY v L FAIRKIZAH 2 5 Patent

thttp://research.nii.ac.jp/ntcir /permission /ntcir-6 /perm-ja-PATENT.html
Zhttps:/ /www.google.co.jp/?tbhm=pts
3https://patents.google.com
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- Google ZEHRINED T Iy b7+ —L & UTHHL .

FrF BRI X E B A O EHEERI T d 5 World Intellectual Property Organisation A%
2008 FHR L7V A — MHFRHFDEHEHWTREORF 2 NEL 2. WEL 22EH 0
DA NERLL ISR T 5.

WETZTF—R2LLUTEHUATD8DTH 5.

~ SO N
o KiFFID

o WA ML

o JEHIH

o AERH

o Ziy

o KX

o 5l R

o M| R

a Patent DataBase
Patents Google E

Q)

Accelerated with asyncio

4.4: oo —S5—DTaT AT A

FRLONERRD T — R &R - AT 272D 4.4 D K5 RO T — X _X—2Z (DB)
EREELZ. WET —RIXTHED LD, D5 BHEFEICE L TIEEREFFIC LTt
LR L7200, AT —J 8V T 1 IZE L NoSQL TH % mongoDB & W7z, 7z,
INEE U 7= 2hdr & N5 RHERZ OMITHWS 720, JlRRHEETREZMEL . VA
TALAEUTHAGETHHRETHLINETES LDz, BARNICIZHARZETINET BRI
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FEREEZMET 21T DM, WEEDRRIXIEI U DD S HEENDEINT WSO ZDEEFZDF DB
RI79 %

§ 4.4 T —% DEILIE

FIRHT—ZON, FFOMifE L U Tib BRI E UTH R - 5 HED % S
N5 [3][37]. £/MDF—& & U T, fsls SN H 5532 NIFEH DRI L
TWB7 7Y N7 4 —LTIHEEENETEAN. £/, KR HOERITHFES OREFFCIX
T EAFAE L 7R\,

T ZCHIRER - KRR, CORFCHINEMREAREEEZFHTAZ 2T L.
BEFEDTERANT—%

F 41 TETFINDINT A —RLE

€T Attention £+} & BiLSTM
=P NE SR B OXNBIE
=y k 50
L&D IA AR T 50

#£ 492 TANETILORELER

7 IR 2944m 42s
TRy 78 100
THEFTOEZ || 4025.8406
FHEBOME 0.0430

RiFF T — RO F F A N F— ZIXER, B, GRED 3 D1Ica 1 ond. TRTHEHI A
EDIMRIZE > THERS. ZUDIZ, TRTOEMIIHUTUTDFRKA2, 4.3 DFRETT
ANEFNVEMER L THIEL 72, TORRUTDO LS Ik o7, BRBANT—RIZHSIE
KU TSGR Y AT A2 B U EEF— T — K2R L7z (38). 20 %
FRT R ENG L U
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-~ seq2seq Wk BAERFER (EF AT o 7240)

IEf#

an automation trainer is useful for students to develop programs then download
to a programmable automation controller pac or a programmable logic controller
plc . the programs can be used to sequence cylinders that are controlled by valves
and sensors . the automation trainer along with lab experiments simulate real
world problem solving and programming . the automation trainer simulates real
world machines and is easily expandable and flexible . cross reference to related
application this application claims the benefit of priority of u unk . provisional
application no . filed apr . the contents of which are herein

T AHE SR

an automation trainer is useful for students to develop programs then download
to a programmable automation controller pac or a programmable logic controller
ple . the programs can be used to sequence cylinders that are controlled by
valves and sensors . the automation trainer along with lab experiments simulate
real world problem solving and programming . the automation trainer simulates
real world machines and is easily expandable and flexible . cross reference to
related machines and programming . the automation trainer simulates real world
machines and is easily expandable and flexible . cross reference to related apr .
the contents

DI HIREEMDIEZEL THITE T\, LSTM R E LT, SHD & 51
EXOFHNZ5 EPLTD “power” KD IZFEIUHGEZH LR TR 5.
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~ seq2seq 1T & B AERGRER (R ~

o IEfi#

a soft plc technology based computer implemented method includes updating a
system configuration incidence matrix for an electric power distribution system
based on both a depth first search of a connectivity matrix for the electric power
distribution system and information about the electric power distribution system
wherein the information includes at least status information about one or more
switches of the electric power distribution system . the method further includes
detecting a fault in the system based on the incidence matrix . the method
further includes generating isolation control logic based on the incidence matrix
and isolating the fault

o FIHIKER
systems enables and method for system to system and or the power power power
power power power system including a power power power power or a power
pOwer power power power power power power power system and system and or
the power system and or the power and the power and the power power and the
power and the power and the power and the power system and the power and the
power power and the power and the power and the power and the power and the

power and the power system and or the power power power and

PLEDKERD 0 FENRIIEXTEIIRZFHEL D5 <, K7ARPZRIERXO FHKEE L
FIZH U THERZEZB W TRV S NI ERNTDOAZFH U 7.
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\nx
JiT
@)
1K

BEHIC

AEDOEHMIE, 2 DAL ZITANSNE T 707 LT, MAERKEEICE
HU, FEA2LSTHBNIZS A 707 T— X027\, G L7257 — X 5 S FELl
PEXRA R MNEEBRTEEHZLTHD. AR LTI 70T —REGT TV r— 3
VEMELZE Y T — A - T — RN E2TV, ITEINR = OBELE - 4R MR
HE2iT-o7-.

awme LT, [AAERIEEBCEH LS 700 F—RBUET 7V 75— a v ORFFEN
TE, Z2EEMTZHWDZ LTI 707Dt E T WIFEI N Z — > OFEBER 1 X
Y MERBEEICHRET 2 2 WS BEIERTE /2. FiZ, SOM OfEfrkER L v, UL
HTHEHRICELYMRDE WD ST OB 1 XY MEEZMEBTE 2., AUITETS
S 2GR DOEIZ L > THfFEIE LTRSS T2 2 TE52), 71470
TTF—=RINEEREMINITED B2 ONS. LoT, HANEREEZED UIELEZS
A 70T T =P SFELMERA Ry NMEEMRIETEZ2E XS, KOS RIE, T
FANMZEBTA 70T =AU, Z2ITVHZREYIAT T VOGP —H—
HEODEFORBE LR EIHEHTE S0, LVEERT SV r—a VR HiETH
FH, MEED % DBZEIZRNVIENTDH S, BHATEZAIEIBRTUEL TR WD,
T FETELLEDNS.

SHBOBEL LT, BRLET TV r—YarvolEEs2 BT5. ELETY TV r—
VaVIiFHEMIZ A 70 T =X RS T AR E LTEITONED, —HTHES
K2 S54 707 F =X UPRETERVE WIFEEEH D, 21— — 23k % H - 7 W
X, TREAELEZWHREOIA 707 7T =X FEROT TV r—a ZIEEENT
WRWEHTHD., ZOFPRIIRL, 2= =2PRELZWRS IV I TIMI 77T —
REWGFT 5 HEET TV =2 a VARG BELRH B, ARG, BFELZ0
XA I v 7% MOVERIO™ (Zf£ 2 5 HIEOMGET B L 72 5.
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