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Goal

Given as an input Generate
a game state commentaries
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1. Automatic Symbol Grounding
[Kameko et al., IPSJ2014 (in Japanese)]

2. Automatic Skeleton Compilation

[Mori et al., INLG2014]

3. Combine Module 1 and 2
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Real World Expression

« Three layer perceptron
« About 300,000 positions with commentaries
(with lots of noisy commentaries ...)
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NLP tool 1
Word Segmentation

» KyTea (Pointwise) with the distributed model
»91.60 (Recall: 92.20, Precision: 91.00)

» Adaptation to commentary
» Dictionary (7,209 move exp., 532 player names)

» Full annotation

> 3,299 sent., 24,966 words
» Partial annotation

» 3,000 sent. (1 s-NE for each sent)
»97.69 (Recall: 98.04, Precision: 97.34)



NLP tool 2
Shogi Named Entity Recognition

» Defined 23 Shogi named entity classes (s-NE)

» Full annotation
»3,299 sent., 24,966 words
> Partial annotation

» 3,000 sent. (1 s-NE for each sent)
» About 90%



s-NE Class
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» Hu: human A (R B&EVCHEREZEOA, PEWTE, 5£F,...)
> Tu:turn F& (5£F, &F, A, A)

> Po: position i & (8118Y) D &)

> Pi: piece B (BLYBIZ S HEIR)

> Ps: piece specifier BJDIETE (FELFMNEBIKGZIHZE DIETEF)
» Mc: move compliment E1Z D BRfE1L (B, F~Rk)

> Pa: piece attribute BaDE T (&, FIF, 58, ...)

> Pq: piece quantity BgM & (1 ¢, ¥In)

> Re: region BEE DA (B R, B35, 4 f3, S X H, ...)

> Ph: phase X B MDEIT (FHE, iR, #2418, ..)

> Ai:aim JHLY

> St: strategy Bk %Y
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» Ca: castle (0>

> Ce: castle eval BN EE{

> Me: move eval 3§ L F 511

> Mn: move name ¥§LF 54

> Ee: eval element =R (BR 5 D Edh D &)

> Ev: eval X ZE51Hl (BE A FIEDH)
> Ti: time B

> Ac: player action X BB MNEZEDIREE

> Ap: piece action EAAVEFED i ZE

> Ao: other action Z DA FEED I EE

» Ot: other D EEHL =
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Characteristic Word List

Perceptron Output

St/ FREL/1.82078 Ac/Z7%/4.5293
Re/5f%/1.94516 Pa/38/4.63135
Ac/ZE/2.15669 Ot//NE/4.66681
Ac/{#/2.35015 Ee/iRI2/4.82272
Tu/5E3F/2.71036 ot/ E#7/4.84702

St/a x4 > FE/3.19339 Re/65/4.94942

Ca/h 5/3.78502 Ot/#% T/4.98288
Ca/&<72/3.81759 Ee/1$5./5.02482
Ac/$5/3.86289 St/[RIFREL/5.06046
Ac/fLZENi51/4.28983 PN/LLIE [ 2 £ E%/5.103
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Characteristic Word List

Perceptron Output

Pi/f/0.664741
Ai/#24>/1.20699
St/FE25H1)/1.81199
St/4E#hAHN/2.57532
Ot/;HE/2.74976
Pi/F¢E/3.53324
Ac/ZE/3.68507
Ac/¥g/3.73438
St/FEFREL/3.75575
St/f&E4>/4.13743

Ac/51/4.22017

Ac/ EhHV/4.24186
St/—F158£8/4.24559
Ee/F]L/4.57861
Ac/F/4.62582
Ac/BA7/4.78106
Ac/{81%/4.81008
Ee/{#/4.81875
Ca/7\HE/4.84669
Ac/F=./4.87284
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Characteristic Word List

SFHBIE BEHEl Perceptron Output
M ZEH A
F| | HFFEESEFEE T A/Zii/1.59779 Ca/H>/4.36748
U Ac/E$Y/1.8875 Pi/FREE/4.60326
q Qf 5 i Ca/R1E/2.75859 Mn/$T%5/4.80395
2 L Pi/f8/3.46435 Ac/%%(+/4.89056
o ffff,ﬁ Sapapabs _Eﬁt Tu/5EF/3.68673 St/t&3HRY/5.0024
J - & " St/ HER/EMEE/3.72252 St/ RE/5.17757
SR | FEERAEE Ac/ B $6/3.84657 Ac/¥5/5.55577
Ee/ERKHV1E/4.10097 St/FEFREL/5.56065
St/#RYFE/4.15819 Ai/#2%>/5.60267

Pi/#5/4.35746 St/tHE R E/5.61964
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From the Characteristic Word List
to a Sentence

1. Skeleton Pool Compilation

1. Run WS on huge comment examples
2. Run NER on the WS result
3. Replace s-NEs with the type labels

2. Sentence Generation

1. Select the most suitable skeleton
2. Fill s-NE slots with the characteristic words
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. Replace s-NE with type symbol ’

Skeleton Pool Compilation

Define Shogi NE (s-NE) -

Prepare training data Commentaries
: 273,055 sent.
Train NER . ( )

Run NER on commentaries

— Sentence Skeleton Pool —
723: T E—.Té

212: . . d B

. J
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Sentence Generation

Perceptron Output

St/ ALE/1.82078 Ac/Z 7k /4.5293
Re/5f%/1.94516 Pa/38/4.63135
Ac/ZE/2.15669 Ot//NE/4.66681
Ac/{#/2.35015 Ee/iRI2/4.82272
Tu/5E3F/2.71036 ot/ E#7/4.84702
St/ x4~ R E/3.19339 Re/6FH/4.94942
Ca/H5/3.78502 Ot/Fx T/4.98288
Ca/X2E/3.81759 Ee/1§%2./5.02482
Ac/$5/3.86289 St/[RIFREE/5.06046

Ac/fiZEUSH/4.28983 PN/LLIE[E 2 £ E%/5.103

Fill all the skeletons and choose the most suitable one

I:FIT_I'%E[:?:IOT:O

EP;%E&?EOT:O

+5.5492 = +4.64 + +2.50 + -1.59
831StIZ7E o 71=, St:AAFRE(+2.50)

+5.5810 = +4.62 + +2.50 + -1.54
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Sentence Generation (detailed log)

Fill all the skeletons and choose the most suitable one

Generated Sentence: s
Total score = -log P(s) + § -log P(wi) / n + -log Freq(t)
Skeleton: t Characteristic word list: w1, w2, ...
hRE (ZHE > T=,
+5.5492 = +4.64 + +2.50 + -1.59
831StIZ 7 o 1=, St:AFRE(+2.50)
hRE &4 -> 1=,
+5.5810 = +4.62 + +2.50 + -1.54
721St &7 o 1=, St:ARE(+2.50)
ERE [ hRE <o =,
+6.6693 = +4.17 + +2.50 + -0.00
11BR [Istfofz, St:AFREL(+2.50)
ShYy EHERWT,
+7.0780 = +2.28 + +5.50 + -0.70
71 A550HY EPiEx AclLyT=, Pi:A(+8.01), Ac:ZE(+2.98)
AR PRE,
+7.0891 = +4.59 + +2.50 + -0.00

11 A% L st, St:AFAE(+2.50)




Result

w1

Match name (Winner) % appropriate
commentaries

20114£7H19H 8/92
E24H B T RBN—F A F (8sentences
ARFBEZE X ERIEH/N\E /92moves)

20145 9A8H
F27HETHBERE=FHE FE3H 9/95
PEEBRBAN X RABEEE

201449 18H

Fe2HITEHMAEHE F£2H 7/108
PEEZELRTE ¥ BEFZEE

201448 85H~8HA6H

ST ERBE E3E 12/178
PEEZFRELM N R —F/\K 17




Result

LI A

Match name (Winner)

201E7H190 AR-E » BAR/\E 3.7%
2014F9H8H PEA AN X REBNRE 9.5%
2014F9H 1880 PEFE xf 2ELE 6.5%
20144F8H5,68 PEEH xF KF/\E 6.7%

Appropriate: 7.6% (Very strict criteria)
e Almost 99% grammatically correct
« 30% correct if we allow time lag

Want to raise it to about 50%
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1. Characteristic word estimation
e 40%
e Use more information from

« Refer to the game trees
2. Shogi NER
e 30%
« More data
3. Skeleton selection
e 20%
« Try more theoretical scoring functions
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In the near future
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- B 8F, =& A, KM BR, & &0, &l &

— 1RIRANIEZREHILEE, Vol.55, Noll, 2014,
» Characteristic word extraction and commentary generation by a word 3-gram model
» Limited to the openning

FlowGraph2Text: Automatic Sentence Skeleton Compilation for Procedural Text
Generation

— Shinsuke Mori, Hirokuni Maeta, Tetsuro Sasada, Koichiro Yoshino, Atsushi Hashimoto, Takuya
Funatomi, Yoko Yamakata

— Inproc. of INLG, 2014.
» Automatic skeleton compilation by using NER
» Sentence generation from a recipe flow graph

BHEEBHXDT S0 T4 D= DELFERIBEBSETIREED X IG T+
—- 8H BE, =W i, B B, FEN
— (SRR EES —LTOT ST T—3avF, 2014. (BEHRIE)

» Commentary tree
» Sentence generation based on commentary trees
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e KyTea
— http://www.phontron.com/kytea/index-ja.html

— [Neubig+, LREC, 2010 ], [Neubig+, ACL, 2011],
[Mori+, InterSpeech, 2012]

— [#%+, TR A05R, 2011], [#+, BASELE, 2011]

* PWNER

— http://plata.ar.media.kyoto-
u.ac.jp/mori/research/topics/NER/

— [Mori+, CwC, 2012]
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