NILF AT 4 7 ERLE
e DFRAT - R ESHEROBEDSHEIE
REPRF FMEIHAT 75—

# E90

T
m
;
Y 4
mlul

d-obj

other-

-t'I:I'Jt nft—/—ﬁ’&ﬂﬂz 15 ERE WD B,

9 8 7 & 5 4 3 2 1
SEREEE g@@;. B R (- vy o
5| T | % o fi<HL D 2. I43> £ K & whO= & B & AT .
e = [:Td:j 7_{:0 m /V—t&) d-obj
W KRG M BB B B ETE D .
SRH | B B oty \/th’:nd/
Ul mE oy Coni
BiER [ ESRERN 3.8 A F =2 5 ER T,




Part 1
B 2B & tHFIRERBIT



HCfEim

==:zh
== o0

. &

STHEFAT)

— HAEE, Englis., Franca.., Itali..., Esp...., Po.......

IA3TIERE
- TR
g R —| DEILEE

W

« Bsoak © Bk

T

FTr->EL ->EL

File Edit Options Buffers Tools Help
| FHEE 5.6
Tg“ﬁl D A== B OB WD T
411 L2

sk #goratche {Lizp Interaction

"B 000268 AxL L = L
| WMBz001132 ’//ﬁf{b B %I_E 77 'f%%i E‘&ﬁﬁh ﬁ %ﬁ{

WMAZ 001144 4C mnﬁgﬁk&%#b ﬁiﬁ
WMAZ 001198 S5 1 &7+
 a-001207 5% Sndnm ;u—?ucfj hﬁ@mu £~ TR

w|

—E:w slordcs LG

{(Fundamental)
Palg £

1 oar [EER] (8) s E“iﬁ d: f: Bl g BULWE

— RERZZAMIBIRAT « 725 —

- BASEUIE
« AT 4 ME

HEBIR ->FUE

EFEERNE] BEHE
EEE
| R wE | [HHs
ﬁ o9
ME
e|EH | BEEE B
Ul A=
BEREEEREES

H R (L
FEAELD
(1o Tz,

A & F RE &£ =20 £ WA .

d-obj obj d-ob a0

2. Z43v & K & vhO= & 8@ A T .
F-eq

1 ﬁ IEE o 5 .
-obj

subj V-tm ‘Ab]

A
SR8 5 EBH (BB FTH S .
dobi Sther-mod -
d-obj -obj

2
LA EETCEERT .




)bn-l_H’J'ﬂi% I_._ITR

- [1BEm99] (56 5 8 MESRIFEMEME

— Google, Microsoft, Apple EEHMED> TLVD
« [Coling-ACLO6]

— KR F X bDEFD XXFHIDFZ

File Edit Options Buffers Tools Help

il 0.6
AT ] b A B D B LY T
S S AT EE 57 Imemﬁmﬁ@@ﬁﬁnﬁ S
2 T LRE e
WA 001132 t’x;f:‘ﬁ“ﬁx B jj y F‘ﬁ iz, (BT REID

WA 001144 #RT o ﬁél’]”ﬁ ﬁﬁr
WMA-001198 0% 1 Hr s, fﬁﬁ Tﬁé
WMA-001202 2 B SRR A — 51 ) hﬁﬁ‘cz&.u &~ TS

—Exk slgnics 811 A (Fundamental)
a: [BEg] (5) = Homy d: phly - B oz HLOWhE

+ [EMNLP15]
_ A—Y—OTROIH BSOS ENHOES




BASEVIBATRE S U TOMIE

- HETHIFE
— ZREROD19944F T (S5cBRN), IRIE(FLA
- N pANSES
— FREZRARAT - EERIRER, - (RO RN
— BRICARAT - EOAREAT
- ICFIRREDIESE - BER (T —H1Fik — £ )UEE)
» WREFEIEICHAE

11 VRV IVOYNE:



- JE

ELF=PES

—/)\X [Mori+ LREC16] (B3 T’/ 7 —>32)

-ﬁ%inEEEEMEE
\E ---

=]
&8 KIRERE [Tomori+ ACL16]

3 EhfRER [Kameko+ CIG15]

SEBT —YDEBICKLDIREK [Ushiku+ SIGIR17]



HZTZ=E 2016 Apr. ~

TEPARE FERAT 1 7225 — KRIETT
AR —=HATDEF

- ZFRADBHRY—EX

— EPBm & (ex. )7 > 7 HUBERTTIATRAR)
BHRFAFRRIFEEBERE IR (F38)

— FEB: BLlEIR U

— (21ERF: 444, 2%

— [H1ERIE 244, 2%




http://www.ar.media.kyoto-u.ac.)p/

BN

REAF AZRBRFATH MEERFEW 7« ST —HATHEF [ 2WERAT « PEH— FARETFATF—HTHREDH

Kl AN— TOSTION  RER F .yl HESET  SELADE Wik

AT — o= A= e
==5 = =
SEEIBMF - 4Rk > BEa —9DRBREDER 1 A
== = 2016/07/15 CEA 2016 TREFITVLELE.
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1. JEREz=EEMT (

— KyTea
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http://www.phontron.com/kytea/

2. EBFRIAE

— PWNER

-

u

x

=h
=l

9 # (€ @ wwwphontron.com/ky cl» | =
KyTea
BaiE

This is the home of the Kyoto Text Analysis Toolkit (KyTea, pronounced "cutie”)
Itis a general toolkit developed for analyzing text, with a focus on Japanese,
Chinese and other languages requiring word or morpheme segmentation

* Features

+ Download/Install

« Documentation
o Analysis: Method Details, IO Formats, APl
o Training: Training Models, Extra Models

+ Domain Adaptation with KyTea

» Development

http://www.ar.media.kyoto-u.ac.jp/tool/PWNER/home.html

3. R DZFEEMNT

— EDA

http://plata.ar.media.kyoto-u.ac.jp/tool/EDA/

4. iheBIEMEISAEMT, Wikification

B # (€ @ pisto.armediakyoto-u.ac.jp/tool/EDA/home_en.htm c| »
English BZ-58
EDA Dependency Parser
EDA is a word-based dependency parser.
The name EDA stands for Easily adaptable Dependency Analyzer.
Features
« Trainable from Partially Annotated Corpora: Most parsers require every
word in a training sentence to be annotated with their heads, but with EDA
you only need to annotate the words you care about
» Handles Non-Projective Dependencies: EDA can handle non-projective

dependencies (crossing dependency arcs) for dependencies which go from
left to right
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Procedural text
1. BFRTHENT S,
1DEFEERDSB,

B.AAIEE—S7FERT

OV EBRES EZOZIZMA.

2.7A03>&KEIDOLERRZMAT,
NRAIWESHILKBRBIETRD,

« 2014-2017 :

~

/Cooking robot

\ www.denso.co.jp

$is

Flow graph  [Mori+, LREC14]

T-com Targ

1. /MF $#/T T /[iB/F & /Z/Ac TB o
(Dutch oven) (oil) (heat)
Tar Tar Tar

([BOVUF & [BREF & [Z2D/F
(celery) (green onions) (garlic)
other-mod

/'}I/&)/AC 5 o Targ

(cook
2. [TAT2F & [KIF & [AOZ/F & [EEYF & MIZ/Ac T .

Dest
 /NA/Ac
(add)

Dest

(broth) (water) (macaroni) (pepper) (add)
F-e ent V- est
[INAEZE B [ZZENYSE K [1E/Af B FT /7/Ac D o
(pasta) (tender) (is) (simmer)
Targ Targ est
3. JA/Ach TE [Z—2/F & JFES/ACT o
(snipped) (sage) (sprinkle)

meart kitchen

[Hashimoto+, IPMUO0S]

mtelligent search \

Cut garlic
Then add it

[Yamakata+, Socinfo13]

[

T-com| Targ
1. /BFE #B/T T A0F ' A
(Dutch oven)  (oil) (heat)
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Flow Graph [Mori+ LREC14]

 Direct acyclic graph (DAG) representing work flow

T—com

} W f .. -c Lﬂlm E &Lm 3-5 o
(Dutch oven) (oil) (heat)

1.

__ @ - onlons)
other-mod

(b ot S S S o (pepper) R

F-e V- ﬁll’g
Ldmwa o

(smpped) e (sprm e N



Vertex Labels

Food Eatables including intermediate products,
T Tool Knife, container, etc.
D  Duration Duration for cooking

Q  Quantity Quantity of food

Ac Action by Verbs representing chef’s actions (stem
chef only)

Af  Action by Verbs representing food's actions (stem
food only)

Sf  Food state Food'’s initial or intermediate states

St Tool state Tool's initial or intermediate states



Agent
Targ

Dest
T-comp
F-comp
F-eq
F-part-of
F-set
T-eq
T-part-of
A-eq
V-tm

other-mod

Arc Labels
label |Meaning  |Remark

Action agent
Action target
Action destination
Tool complement
Food complement
Food equality
Food part-of
Food set

Tool equality

Tool parf-of
Action equality
Head verb for timing, etc.

Other relationships

Relationship with actions (Ac or Af)

Tool used in an action
Food used as a tool
|dentical food

Refer to a part of a food
Refer to a set of foods
|dentical tool

Refer to a part of a tool
|ldentical action (Ac, Af)

25



KUSK Dataset [Hashimoto+, CEA15]

Recipe says; cut chicken into bite-size pieces

Then human will do ...

» 20 recipes

» 40 cookging
videos

| Camera A & Kinect

N —Pow. Cons. of Stove |

Camera C
~ O ~ W0
™~ wm o~

101
126
151
176
201
226
251
276
301
326
351
401
426 &

®'376

¢ Electric Consumption Sensors

—Work-Area ==Cooking Stove

kg 8

6 | oo
4 f”—'w —

Camera D

TR E R A MRNE8S R MR AR S
Load Sensing Tables AHANNNMMNIINDODNOONNND
Sec.

:E

— =—Supply ——Discharge

A

WaterFlowsensors ONOoO WLV LA LONNMNMNNMNMNMNMNMMW®MOENMOD
ﬂﬂﬂﬂﬂﬂﬂNNNNNNmmmmmmsec'
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Procedural Text Understanding

1. BFATHZHT D,

(In a Dutch oven, heat oil.)

OV EBRES EZOZIOZMA.

(Add celery, green onions, and garlic.)

12EFERDDS.

(Cook for about 1 minute.)

2. 74432 4KEIDOZENZMAT,

INRAIDESMNRBFETERD,

(Add broth, water, macaroni, and pep

and simmer until the pasta is tender.)

3. WA E—S"FERT
(Sprinkle the snipped sage.)

1. Word segmentation
2. Concept identification
3. Flow graph estimation

T-com Targ

1. /@F #/T T /ih/F &2

[3/Ac T o
(Dutch oven) (oil) (heat)
Tar Tar Tar
(celery)  (green onions) (garlic) /(add)

other-mod

Targ
2. /TAAF & [KIF & /<AO

—/F & /t8yr & /MA/Ac T
(broth) (water) _/(macaroni) (pepper) id)
F-e ent /3"9
M/LK
[INADIE B (ZSHYST < [IR/Af D FT c79
(pasta) (tender) (is)
W A

/u 7" =2/ &/
(sage)
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Procedural Text

1. MFRATHZERT S,

(In a Dutch oven, heat oil.)

TOVEBRELZDZIOZMA, 12 EERDHD,

(Add celery, green onions, and garlic. Cook for about 1 minute.)

2. JA3>&KEIHOZEHEMAT,

(Add broth, water, macaroni, and pepper,

INRAIPESH KRB ETED,

and simmer until the pasta is tender.)

3. WATCE—>ZFEAT,
(Sprinkle the snipped sage.)



step 1. WOIrd Segmentation

Result:

1. MF i Tl Z2 2 93 o

(In a Dutch oven, heat oil.)

tOV &EdRF &>V 2NmMx .« 19 FEBLD D,

(Add celery, green onions, and garlic. Cook for about 1 minute.)

2. 43> & K & ¥HOZ & Al & X T .

(Add broth, water, macaroni, and pepper,

INRG B ESIr K XD ETHRD

and simmer until the pasta is tender.)

B. WAEEL—>"FENT
(Sprinkle the snipped sage.)



step 2. CONcept Identification

Result:

1. /3 #/T T /il/F & /Z/Ac FB o
(Dutch oven) (oil) (heat)

/20U & /B RE/F & /—>=D/F & /IA/Ac

(celery) (green onions) (garlic) (add)

/f’}‘&)/Ac 5 o
(cook)

gc. /[TA3>/F & [KF & /RBOZ/F & /EBH/F & /IR /Ac
) (broth) (water) (macaroni) (pepper) (add)

[INABF Db /ZBDY/SF £ /IR/Af D LT /A/Ac D o

(pasta) (tender) (is) (simmer)

3. /Z/Ac A T2 JE—20/F BB JES/AC T 6
(snipped) (sage) (sprinkle)

3
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step 3. FlOw Graph Estimation

Parsing of a document, not a sentence

Result: T‘Cofﬁf/%

1 D -C LﬂL. E L?;:Lw 3-5 o
(oil) (heat)

(Dutch oven)
Tar

(green  onions)
other-mod

(snlpped) (sprmkle)



step 3. FlOW Graph Estimation

1. Maximum Spanning Tree search

— Logistic regression (LR) scores

— 1st order

2. Arc addition

— DAG constrains

— LR score s penalty(n)



Text Parsing on a Raw Text
Task | _mput | F_

Word segmentation (WS) Raw Recipe Texts 98.6
Concept Identification (CI) Gold WS results 90.7
Flow Graph Estimation (FGE) Gold WS/CI results 72.1
WS + CI + FGE Raw Recipe Texts 51.6
« WS

« Enough high and well solved
- (|

* Less accurate than WS
* Needs improvement or more resource
* FGE
 Least accurate, most difficult
* Needs more resource or more sophisticated techniques
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KEEBEE K TFEMS encode-decode
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BEIINSDLZ EARK e
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iy 8 24,152
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o R 11,091

X1 F—49ty NOBTER.

BLEU1 BLEU4 ROUGE-L CIDEr-D

BHA5 279 4.2 18.3 13.2
R—RS54 BEA + 44 ML 28.6 5.4 17.6 13.1
BB + 714 ML + #H 28.8 6.1 19.4 14.6
REFk SHDIEDRABRS ML + SEEOFIARS ~L 26.7 4.1 17.7 13.8
biLSTM(7 L) | BEDIZEHIAHANY ML + K BOEEFIENS ML | 31.4 6.8 21.5 11.7
4o g £ 55 BHEDIEHRAARNY ML 31.0 6.5 21.6 14.9
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1. Smart Kitchen ({RJLODE
2. T$HOMERR (BREILE)
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Smart Kitchen

Help the chef by indicating the next action

— Having a specified recipe
in flow graph form

— Knowing what was done

ddddd

A = [E—DF &
(infl.) (aux.) (sage) (emd)

and what to do

Give a small talk when the ch

— Next recipe to try

— Knowledge of ingredients, etc.

Add garlic
to the oven




Hardware

A kitchen equipped with

Touch screen
« System shows the next action
« Chef checks what was done
Speaker
« System talks
Microphone (noisy)
« Chef tells what was done
« Chef asks the next action, etc.
Camera (three or one wide)

« System recognizes the situation

Cut garlic
to the oven
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