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Why Smart Speaker?
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https://www.huffingtonpost.com/samcohen/internet-of-things-
as-the_b_10937956.html
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History

Q

IBM Shoebox Apple Siri Amazon Echo Google Assistant(Home)

19624 20104 - Alexa, 2014'3 102 - Hey Google, 201614 5
HEOXE 38 UN =+ SICH= Q1 & 7}AFH| M MH|A

hey kakao

Clova

SKT NUGU Naver Clova Kakako Mini
Aria, 20163 9& - Clova, 20173 5 - Hey Kakako, 20173 78
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) STT> 25 MTZE EM S

NLU > 25 M= 2M 25FH
N > Speech Act: &
X010l > Domain: &M
- Entity: M= F , O{C|=A{F =

741 AH
= select M
where time=2& and location=A{# =&

> M358 25 .18, 5& :30%

Xt oM
(SH) NLG Template
<time> <location> EM = <& M>L|Ct. S =<5 k>,
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- Speech Act : Play

- Domain: &
> Enity: 7}

select =2}
where artist=%| L and song=& 2| & 2|
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XA AH OIS —> Speech Act : Play
tH0f0| 5} > Domain ; =.°"
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« Noise Channel Model 0|2

WE A= 5 M7\ M L3  M7|E > A
c WE 2D 225 MPE YN L
We see an observation x of a misspelled word
Find the correct word w

DM | zazoaz

w = argmax P(w | x)

weV
seay  suy  mea g _ argmax ~. (xTw)P(w)
wEV P(x)
olztg HeALIg? Haizot | = argmax P(x | w)P(w)

weV
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CHS HHE (+LIHx HES)
S50l B2 2HE50{ 2X}.
- Python + open library

MH[ 20 ™
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- dockerizing...

HEY 2 27 XN

- Code error

- Error Result analysis
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ABBA | Have a Dream

o
Rl

Olm|L|E|2|] L}/HSIX} &

[ot
o
1z

)

=l

76-71=

ol4) Za}

X[0Lo] B O A BHE7}

EEEHE HH HH EO'IT-I

A3 ost Z|HH O

Russian Roulette &0 F
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AHEE run run

ABBA the dream
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TEL T XAXS O|OF AAI

= Tl =

-.'?:xl' ._" | FALE AL LS A5t ALE
- HZE A2|(Edit Distance), Jaro-Winkler, Overlap
sim_ed(x,y) = a X simgp (Xsong, Ysong) x: g8y S &

+(1 — a) X simgp(Xgrtists Yartist)

o . m ed : 2 JF2QHo| TS B H2| QAL
sim_jw(x,y) = B X Slm]W(xsong»ysong) Stm-¢ : 3, 7t 30 H_._ 12| |-
+(1 = B) X simyy (Xartist) Vartist) sim_jw : =38, 7t=380 LSt Jaro-Winkler FAHE

sim_ol : X 2XIE0|| CHSt Overlap FAHE

sim_ol(x,y) = simoygrLap (xartist + song» Yartist + Song) sim : &|E FALE

sim_ed(x,y) + sim_jw(x,y) + sim_ol(x,y)  simgp : B H2| FALE
3

sim(x,y) =
simyy : Jaro-Winkler FAHE

SlmOVERLAp . OVERLAP ‘|QrA|'E
https://pypi.org/project/python-Levenshtein/
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o simgp WY AHE| FAIE
o of R, AA, X2, W0 Chol & =AHE e HA H|8= At
* simyy : Jaro-Winkler -.‘?.-)\fE

- F ZAEZtO| Wt H|ES A4S, prefix matchingOll CHet 7HS A A&
e Simpyeriap . OVERLAP %ArE

- T EAEUS R F
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o) “love my of life” , “love of my life" 2| FALE AHAt

love 'my of|life

love |of my/life

simgp(love my of life,love of my life) = 0.7333 (distance=4, length=15)
simyw(love my of life, love of my life) = 0.9555

simoygrrap (love my of life, love of my life) = 1.0 (distance=0)



QAIE A% (cont )

simgp : BE HE| FALE

( max(i, j)
( dmh('i — l,j) +1

da,b(i7j - 1) + 1

da,b('i —-1,7— 1) + l(a,-_%b_,-)
X da,b(i - 2?j - 2) +1
(d,p(i—1,7)+1
min { dap(i,j—1)+1
[ dap(i— 1,5 = 1) + Lg))

min ¢
da,b(i)j) = 4

simyy : Jaro-Winkler FAME

{ 0 ifm=0

sim; =
J 1 m m m—it .
3 (Iﬂnl + ol + — ) otherwise

sim,, = sim; + (€p(1 — sim;))

ifmin(i, 7) = 0,

ifi,7 > landa; = bj—l and a;_, :bj

otherwise.

SimOVERLAP : OVERLAP -|C-)rA|'E

XNnY|
min(| X1, [Y])

overlap(X,Y) =

https://en.wikipedia.org/wiki/Jaro%E2%80%93Winkler_distance
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+ 167H2] A}
- 7t+13,
« SQAMZ(ed,
« 732

¢ FAH=(ed,

L

« Random Forest(RF)E A}
« A= BE(Ensemble Model)
«  O|AF 2 L2 (Decision Tree) & 7Y 23O Z ALE
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overlap
overlap-normalized
edit distance
ed-normalized
ed-artist
ed-normalized-artist
jaro-artist
jaro-reverse-artist
jaro-normalized-artist
jaro-normalized-reverse-artist
ed-song
ed-normalized-song
jaro-song
jaro-normalized-song

jaro-reverse-song
jaro-normalized-reverse-song

ed : edit distance
jaro : jaro-winkler
normalized : a'b of song = abofsong

reverse : abcdef = fedcba
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. A0 ELWQE AL > 51997y
=
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7t =3 7t+=3

EQIO|A wild love E0{F EQl0|A wild love EQlo|A
blackpink2] :
OFX|aHol 74k 3 = 0% blackpink  OFX[2Ql 24X H BLACKPINK
e Ee[& e 4 EE = WINNER
M OFC| snowman £ 0{F M| OF snowman sia
a-ha2| take me up E{H a-ha take me up a-ha

al
=3

What is love

Op XS &

REALLY REALLY

snowman

take me on
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o AL LA IZHminimum similarity, ms), 23 FE2 (M0 T2 H& Hw
=i ms=0.9 ms=0.6 ms=0.6 ms=0.6 ms=0.2 ms=0.2 ms=0.2
= T=1 T=1 T=2 T=3 T=1 T=2 T=3
S
Erecston 92.74% 88.03% 88.61% 88.73% 38.73% 37.25% 35.95%
JNIEE=:
(R’He:j) 5.66% 47.24% 51.60% 52.21% 53.69% 58.83% 60.65%
F1-score 10.67% 61.49% 65.22% 65.74% 45.00% 45.61% 45.14%
- HE A2 UAHK : I+B =2, ZH =6
- B}

. QAL AAZ(ms
e 2
. BT EO0|BM FHEE £U 4 s WY Y7

D> 0 T B Mg



« O|O[E
- 22 4E 228S 0|85t HO|E S
- 39,2807
« EH ZHE4 19,5637 (T=3)
« OlO|E] A = 7f~(&30] gl=dIolH AAH) 1 17,1767
- WHO|LestFAR 2,601

-+ WYO| TR Y= 37 14,5757



« RF2| XGBoost, Logistic Regression, SVM 2&! 27} m™7}

+ RF
« L5 Z0|(depth) : 40
« L2 £(tree) : 10, 20
RF RF Logistic XGBoost
Wleel (depth=40, tree=10) (depth=40, tree=20) Regression (depth=40, tree=20) SYton)
YelE
.. 0.82897 0.83336 0.81959 0.80208 0.80965
(Precision)
edE
0.77542 0.78465 0.74007 0.75852 0.78126
(Recall)

F1-score 0.79943 0.80634 0.77525 0.77803 0.78774



* jaro-song

* jaro-reverse-song

* jaro-normalized-song
=5 d 2EO| 2| HY HelE
B2 A0t 28otal, 32
5A6|'7'” SPA

— = O
0| Y| YFOE 22 ZREV}
24 US
M 2| YA : 2t4F=2, BF=6

Score

0.25

0.2

0.15

0.1

0.05

Feature
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e [2] 2R1E HIAQ "DHIQ 3HAS NSt F2I7|E SA01Al @2 DA 52
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AEE At S| =F4|, 17(10), pp. 25-33, 2012.
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» [7] Brill, Eric; Moore, Robert C., An Improved Error Model for Noisy
Channel Spellm}g Correction, Proceedings of the 38th Annual Meeting
on Association tor Computational Linguistics, pp. 286-293, 2000.

- [8] Jaro, M. A., Advances in record linkage methodology as applied to
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Association, 84(406), 414 420 1989.
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* Distance
* https://hpi.de/fileadmin/user _upload/fachgebiete/naumann/folien/SS13/DPDC/DP

DC 12 _Similarity.pdf
* https://pypi.org/project/textdistance/



https://hpi.de/fileadmin/user_upload/fachgebiete/naumann/folien/SS13/DPDC/DPDC_12_Similarity.pdf
https://pypi.org/project/textdistance/

