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Research on the Utilization of Recurrent Neural Networks for Automatic
Generation of Korean Definitional Sentences of Technical Terms
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ABSTRACT

In order to develop a semiautomatic support system that allows researchers concerned to efficiently analyze the
technical trends for the ever-growing industry and market. This paper introduces a couple of Korean sentence generation
models that can automatically generate definitional statements as well as descriptions of technical terms and concepts.
The proposed models are based on a deep learning model called LSTM (Long Sort-Term Memory) capable of effectively
labeling textual sequences by taking into account the contextual relations of each item in the sequences. Our models
take technical terms as inputs and can generate a broad range of heterogeneous textual descriptions that explain
the concept of the terms. In the experiments using large-scale training collections, we confirmed that more accurate
and reasonable sentences can be generated by CHAR-CNN-LSTM model that is a word-based LSTM exploiting character
embeddings based on convolutional neural networks (CNN). The results of this study can be a force for developing
an extension model that can generate a set of sentences covering the same subjects, and furthermore, we can implement
an artificial intelligence model that automatically creates technical literature.
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(E 8 72 g9 =28 dd 24| on|y BHEd FFS g it A

M 3o

AREQIH YIS A9AQd AAI7E flole ALE] WA AIXME B3l 33 dolHE ARl 7hl
2357, o] HoHE 7We g 23139l A5 Huag 3di)

AHEQIE Y
ARl 17ke] HRE 331 A A Sk Ao obd AR 2227 JHE FIToH &4
9 A8 sk= M2M(Machine to Machine) AI2H 0.2 w]2} 22 AR3]9] 7]&o] &= 7]&olth
27+84 7P 84 (Virtual Reality) &) 3 2ok A 340 7H AlEoly ABE 48]

7484 A A EAdl= AHEAY Ho|2E 3= 7“3 29 7ol
ZAFA A Fo & HE A A JHF BAS AR HoFE J)E
glo|ao] Wt tho] S =(LED) oA U&= Hle) e 01*‘10}0% ARE Adshs 7% S2(VLC:
Visible Light Communicatlon) 719 B R

gelstel | aloluo] eholste](Li-Fi) = 2] 915% 1% ofTl A ARER S glow] Al Falsla Ae
Y A, A, 1% %J A, B T ot 4RE 2 glom St E28 gojeR
ﬁ“—ﬁ%? AR d7PE R
A8 1E AJAE(TS) ]% FEAAE 712 ZER- B2 Fopol] JHEA 2 Alo] 52

S 7
7<l*?‘j‘ 71%3 ZS%O}C’% WEEY - A BEAS w1 ol 8Ae] Bt MY E AgEe

u]‘ﬂ] IE A E]]

A5d WE
QEat! A5 2% A2E 2% - A7} BA - Ao] 5 A|eS 18 A=k 3E 5 ﬂ% AA +4
°’\°ﬂ ﬁﬁﬁ AT 3F ARE £ 9 e Xﬂ*“—iﬁ IE A9 o]8 &S FTgEl,
WE o§ Helol WEAS EolH, dUx|E AsHA itk
HjZ2 EFEXA B 71&S 88 2AE o dAEE AutE 77 JRE A5 F e
Hl &2 54 BA AXRA, I olE oo lBeaoon X{‘j—* e AR7F A AxE EREA(BLE,
Bluetooth Low Energy) 7I9te] H|Eo| F/HEZ FAdsta ok
A8 7e FEEA(CT) 71718 AHA &5, &, Uﬁ] EOﬂ AV td F e 7R BEE Ve
o o]tel) 2] ADS-B A28 719 A AH(EE7] A 13, 91X, &5, WEF 5) & 13 B9IE X9
- ATC(Air Traffic Control) ]’\Eéb% e g % ]Oﬂ HV\(broadcast) S},
A4 71mk GNSS9| 9 248 BAS RS A4S S| AMAlA Adshe 3 (wide-area) ] 914
A A2E 3 BA A2E]

B Al 7R E A E UHA s EES F
A Ao AREE AA st =

5.2.1 A3} g4(Optimizer), ZFoH The (£ 9> 2t ohehele A2 300,000 &
(Dropout), LSTM A% &4 ¥ 3% o] HE oS 2 7|E AoE dolH
232 =2 ﬂ""ﬁﬂ“ﬂr
LSTMS &83 34/94d &9 71 49 A3} o EFoly, LSTM Al ol uh
A 7Y T 54 99lel ois) skEtee E e E £ 34 A G103 2

SR AP AsiaTt EZE ZAd AL A3} o] 75 Ikl GradientDescent

88 SelE 247 A8 94 Sk, BB SRR 202 A8AS A% M
LSTM A% Folth el AHE skl 28 A% walrh LSTMS 57% A8 A
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(E 9) LSTM S2 tel 7|& ol Y ZdoM ALSE matole Hel &

ztetr|E R IR
Optimizer [ AdadeltaOptimizer, AdamOptimizer, GradientDescent]
Init_scale 0.1
Learning rate 1.0
Max_gradient_norm 5
Num_layer [3, 5]
Batch _size 24
Num_steps 70
Hidden_size 1024
Max_Ir_epoch 24
Epoch 255
Drop Out (0.6, 0.8, 1.0]
Lr_decay 1/115
Voca_size 2500
Patience 15

(Z 100 LSTM 2& ttel 712 Fole MY 2d m2le 8 =8 2% 21

2]

s dolE: We AOEL Et 71& A9E el

. AdadeltaOptimizer AdamOptimizer GradientDescent
2 A o et
A w 8.745 8314 8214
50 80 100
T&E olo
=8 oh 6.749 6.723 8214
i 3 5
LSTM A= %
Is & 8214 151.896

3ASE AHESE Aol vja] AUlFow &3+ HE)7F HAsER] gk A go] B RS
Tl =2 RS E S Atk ol 9 42 2358 73
AZFoZ sl Y 3 oS o] AlE A T3 LSTM 4/94 &9 71& AoE
HA] S AT ddE ik Ay = A4 A 7Y F o " ©9)9} CNN =4 el
¥ 92 2~ePd(Early Stopping) 2] A3} 719k 3 LSTM o4& ©9] 7% o] &4 AA
el ks njzl Zlog Holt) ] AR Tde] THATE HWSYT T Age
e o T T A Kete] THATE A3} A] 200,000 4] HE HIES B £33 V)&
A% A €37} gevE Patience 4°%F Ao gole' 2 A HTt T =4 2
F AR ¢k A s TRk WhiHe = (F 1134 72t
th AE o ¢ B2 AES 7 B 4 A3} WORD-LSTM 54l9] 73¢- CHAR-
< AZ BdRT 8y A Lt & CNN-LSTM EdHt} =2 2515 B3t
< SREE gl ZeRgo] HEEof Ut vt 5 A Adek SA T AJ2Ee] vl
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GE 1) M4 AAY 8 2FE 28 B

35 ol W HoES & Fot 7Ie AL HeolH
WORD-LSTM CHAR-CNN-LSTM
94.853 94.234
* WORD-LSTM: LSTM o1& ©9] 71& 39 &4 A4 29
* CHAR-CNN-LSTM: CNN &4 <#igel] 7]k g LSTM oJd w9l 7l& Ao #4 A4 =Y

ERET} S =2 RS BRI F Atk ol Ao g5 ol ok A HES Al Z=
o13] AR 719 A-o] Slth o] WFo R s 71Nk E o 9le] A WPHES E831%
Qg 759 7t SR oHo] TS ol o, 71& WAS JET A oo ule} o=
EA517) wiol AR 2715 3A Folof ) = BES o 28 S e WAt
A olE A g S A S g HMAE S Bk GOt FEle] = sk Wi
A B & SRHEE TAH o BHEE EOS AEZ XA, EOS A

o] g w7iA] wiEA o g A4S A3t
5.2.2 AR 7% Aol digt 9nA o (¥ 6)= A ARe LSTM A &
el 7} & A S TA e o Aot IRelA
5229 ol ZEL /YE RIS Fa A Methodl ¥} 2= 742 AU &5 3 55 A
A Aol Tl Uik dsjelny, £ A4 Al A RES HY gE S Ve gk Qle]

Tput = "AREJAEAN"
Preprocessingl = [z, ="AV, 2,="8", 2,="9", x,="€", 2,_"Y"]
Preprocessing2 = [z,="1", ©,="2", ©;="3", z,="4", z;_"5"]

Generation_Methodl:
O,(t=6) = argmazP(xglr,...x5) =6 , index6= "("
while :
input, = [z, ="AEJAENI0T) - - 7|0l }']
o(t= i)= argmaxP(xllxl.‘.:cF ) =0, index0=""
if (O, ==0):
print ("AFEAEY(IOT) - -- 7]&eltt”)
break

Generation_Method2:
O,(t=6) = random(argmaz (Pzylz,...x;)) =7 , index7= "&"
while :
input, = [z, ="AHEAENL- - 7]%0]T}"]
O,(t=1) = random(argmar Pz |z,..x,_)) =0 , index0=""

if(0,==0):
print ("AFEAEYZ- - 7]l L")
break
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CHAR-LSTM CHAR-CNN-LSTM
) AHZEY(I0T) 7%, HSWEYD, 187 AL | AHEAH (o) S 58 2% AR 37 8% ASS
QAlBHE 94 7leR FEuT gl AXZEe B AZshe 9 7] & 3
9 AFZRIEM(I0T) 2 243 TV ME|AE A3 5= JE | AHEAEM (o) & Fa) AX7te R $A43 ARE IS
Al2=Elo| ), & A e 7
5 AHE QI Yl (Internet of Things) AFE7F tHEZ QL o | AFEIE M (ot) S A 4 - 94 - 9 #d =279
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