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Aol BEFE & Qi HuA A&A9] #7% doj& 5= & 85 ofyel, tE Bt 7IRFQI B AH|AETS]
AA7E 4 Aolth. sHA|RE, oA T eHE EFAA 1 78S & A AHs B AT Alle A9 glod
T SsgolEE ARSI & A= KISTIZF HR/-35tka Qe 22 597 (2013¥~20179) NTIS Oq-TLE_L/ﬂ et
HHE &85t 2x9 *Lfciw HFEHOP Fr|ens: ERAAE 7IWog st I AFHIAES oz &2
Aeg Holk 4 As EFVHEE EE5tE AFE AP ol& Hdl, #3re BEEF xﬂﬁloﬂﬁ e
Hofo] JAFEIANE E‘—%oﬁloﬂ @c&c& FERF 21001 /S AEstgon, AFETA HE golgo EAL 1T
AAEE APt E3], 7P FFE alt g9l IAYAE)F 7| YRS o] 83 TK_CNN 7|6te] d8y 7|9
S AUSc AF 2E2 HAE B4 $2 AH5E Hol1l Qe 7|ASSHE (9, Linear SVC, CNN, GRUS)T
H| W5 oH, Top-3 F1A4: 7|&08 1~7% 1Et s U5 A E}.

Abstract In South Korea, the results of R&D in science and technology are submitted to the National
Science and Technology Information Service (NTIS) in reports that have Korea national science and
technology standard classification codes (K-NSCC). However, considering there are more than 2000
sub-categories, it is non-trivial to choose correct classification codes without a clear understanding of
the K-NSCC. In addition, there are few cases of automatic document classification research based on
the K-NSCC, and there are no training data in the public domain. To the best of our knowledge, this
study is the first attempt to build a highly performing K-NSCC classification system based on NTIS report
meta-information from the last five years (2013-2017). To this end, about 210 mid-level categories were
selected, and we conducted preprocessing considering the characteristics of research report metadata.
More specifically, we propose a convolutional neural network (CNN) technique using only task names
and keywords, which are the most influential fields. The proposed model is compared with several
machine learning methods (e.g., the linear support vector classifier, CNN, gated recurrent unit, etc.) that
show good performance in text classification, and that have a performance advantage of 1% to 7% based
on a top-three F1 score.
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2.1 Support Vector Machine (SVM)
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2.2 Deep Neural Network Algorithms
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7R eEEETAAE FolE HE HE A
T AEAR] 52 B8 oE BEehy] A wEolRe

™ 20159 717 71 33709 diewet 369719 SEF
2,899719] £g-F2 o] FolA THT]. diFe= A7t
A& 2otz 22Hd BRAAE =YshEA OECD 1+
N GERAAR H itk =719] R&D A et
RIE, ARRlst Zoprt ZetE o] . ¥, &EFe 2oF
E A BERAAKY 2@de ALe AER B
A8 8 7R e 5 e 5 AVIE T
FAE 2ot HesHA #FSHaLAL SHAH.

olfg BEEFAA o= dA7#E] A&7 5
A 2t 8 FA ARE Asf ARt Hoioks A &+
FAAE &8st 7RIF/NEA d7719,
B g B2, e 9 Ve = W7 Hele
A4, BE] #2] {5 Foll E8el 2 & Ut

SHARE o] BRAIAIS] E8=e obF mERt #E]
o, T QT I AT ALER EAISH

oRe oIt

171

Table 1. National Science and Technology Standard
Classification System, as of 2015 by
Ministry of Science and ICT

Code System Section | Division | Group
Nature 4 47 347
Science and Life 3 49 447
Technology TriTical
) rtificia -
Fljfld Object 9 111 854
Resear Human 5 61 547
ch | Humanities Society 9 88 634
and Social
Sciences Human
Science and 3 13 70
Technology
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1) Linear Support Vector Classification (Linear
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2) Convolutional Neural Network (CNN): CNN
& 0|83 HAE BRI A= 219 =EolA 4=
om 7o) o] HEo] oA AuFE HlolHE
o]-gsto] SRS X3ttt [2]19] A9 Tol9] 4ol w
2} Apdo] YR AR = A7 EASHAY ARl gl
o7t e 39 EA7F EA 4= e, ol v
HE sidst7] sl (10104 TlolE 2] ©91E Told
A B character) @92 1#5= 1S AFYsFY
o} o] W2 ARY] 7)€ &Y Byt o} A2

172

Lo s HohE A2 glo] AMEE &= Q7]
5 FofollA| Hol AREEE 7IHolth 2

5 719l diafiA L3t HlolEE ol-8ste
3}910‘31 1Z3F Convolution Layer& ©]-83]
t % Pooling®]1°] DropoutZ o83l &4 4=
519] 2k AASH Fk AHES £017] 95l Pooling
7 49| HHgES FE0U= AveragePoolingS o1&

3jof g Qoj e,

===

r&

Al

it

Z] o

2-1) Title - Keyword Convolutional Neural Network
(TK_CNN): 01:,111_/\14 HeRds 5, 2AE ‘:HﬂiOP"’ L
9] 7| ol "ol AlEa 7|9s0] tiFE 23t
o iz c7m, Aol ZIr} e 9

glor} HhERE e 4 9l oPt wo] X3kl 9]
el SRR R0l ol 9519 £52 o]

T 2 ik webd, gt Eeke A%t 7191s B
ERke elo® slo] ONN Zal2le stk

Table 2. NTIS Research Data Sample

Category Content
S E 2o 4 54 oA AN ZES
Korean Title — [o1-83F 1A #3742 31& &5 AlAH
ks

English Title

The development of balance sence
lenhancement training system using
universal stage and motion capture sensor
imodule

Research Area
Classification
Code

LCO506 (HEFLC
LC0O506)

S LCO5, AlEFH

Research Area
Classification

Aerze7]7]

Summary of
Research Goals

O AA 715 & #4344

ax1s7]' Z"-Q.E](ﬂ }J}\]

Ground reaction force

FUHA AFolA] Ak

AARA 9 okA] 7[0S SPHoR

QlAel= F&R14] AlA] (depth sensor) &
B3 A HEY R L

m|m

Summary of
Research

Ground reaction force(G.R.F.) &% Al49]
multi axis &g 95 WAHUS 44 2 AF
FRUEAE A9 FHglol o35t
WalEe GRES AARE @53k 7led

Expected Effect

O
O

71& ToF
Ay @ 2xEgo] A, gH Aol U A
274, 94 Felzeh gL g Hof Ao

8 715

SUmMAY 5 High Tech7Mte) 134 A4 7% 53
A" A 71eR =4 ZA8Y Tt
LY od el e -

Korean o 1wy sefolx) Avre, gol #7171 4K g

Keywords

English Universal stage, Ground reaction force,

Keywords Depth sensor, Multi-sensor
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3) Long-Short Term Memory (LSTM) / Gated
Recurrent Unit (GRU): LSTM [11]2 <=2} HEE
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Fig. 1. Our Concatenation Model
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5) Word Embedding: ©@oj9] d¥igde 3
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Table 3. Word Count Distribution of Data

Title Key Goal |Contents| Effect | All
word
Max
Sentence | 116 | 203 | 1,687 | 2,146 | 1799 | 4698
Length
Min
Sentence | 37 29 81 106 39 296
Length
Average
Sentence | 28 32 179 378 237 | 858
Length
Word
32,844 43,607 | 63,706 | 80,266 |62,279| 96,382
Count
4. Hgl An

418 9 715 98]l Linear SVM, CNNI[2], Char-CNNI10],
4 Bidirectional-GRU[13]7 1%} Concatenation F@9] A%
Zggs1olom, o] ZHil= Table 49} 2t

=
o
= o

Table 4. Evaluation Results

Algorithms Precision | Recall F1 Top-3
LinearSVC[19] 0.74 0.74 0.74 0.85
ALL_CNNI[1] 0.71 0.71 0.71 0.81
ALL_GLOVE_CNNI1] 0.7 0.69 | 0.69 0.80
ALL_W2V_CNNI[1] 0.69 0.67 0.67 0.81
*TK_CNN 0.75 0.75 | 0.75 0.86
ALL_char_CNNI[10] 0.69 0.68 | 0.68 0.81
Bidirectional-GRU[13] 0.7 0.7 0.7 0.81
Concatenation (CM) 0.69 0.68 0.68 0.79

- BE HoJElE AREE Al SVM Al dare
scikit-learn WZ|Z|ollA A|FSH=  Linear
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9 719 BER A (U )28, 25 BE B
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