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Research Trends Analysis of Machine Learning and Deep Learning:

Focused on the

Topic Modeling

Kim Chang—=Sik + Kim Namgyu * Kwahk Kee—Young

machine learning research were "hot’ ones.

{Abstract)

The purpose of this study is to examine the trends on machine learning and deep learning
research in the published journals from the Web of Science Database. To achieve the study
purpose, we used the abstracts of 20,664 articles published between 1990 and 2017, which
include the word "machine learning’, ‘deep learning’, and ‘artificial neural network” in their
titles. Twenty major research topics were identified from topic modeling analysis and they
were inclusive of classification accuracy, machine learning, optimization problem, time series
model, temperature flow, engine variable, neuron layer, spectrum sample, image feature,
strength property, extreme machine learning, control system, energy power, cancer patient,
descriptor compound, fault diagnosis, soil map, concentration removal, protein gene, and job
problem. The analysis of the time-series linear regression showed that all identified topics in

Key Words : Machine Learning, Deep Learning, Artificial Neural Network, Text Mining
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Oidleld & Efd oS 24 ELRdEs ZA02
Masteroll Al A sefglaL, =9 oAz ot of Aol disix zkeilon, 3 s EFREY
FPH A E oo w e S 2] g &8 Al tiste] AASFGIAL, 4%glA
S toFek Aokl E JHe SAE MA & SAATLE AXGEIGITE BoR 5 = AR
g % Held 7Is A&t sjdst] A AlE = FAsI
& ofaL Stk A& W AT TPAS 2 4
Ao, AEHAL HEE 4, AlF 1 Al =&,
Ag f ouA] AR A" 24, 9% 715 dHolHE 11, FEel¢
g A, 3t A4 S 2 3 82 74
ol Atha]. 2.1 wilzd 2 dHed £RUT
AT ol M3 AFEY v 22 A
o7} tk. A, £ A& H g xEnfolyd AT AEATE g okl HaledS FFE7F WA
gA F83HA dFofA e EFREE 7|HS A8 A Z=2agdy glo], g% & 5 e ES o
StE A4, 71E9] M3 sl FE GUS T sk EokE A[4]E L, “HolHete FEHE Ao
Ag F7] 4 AERoY, & AFE 7E A7E AE % H(experience) Q2 HEH BT Hx A
o] Edled 2HS 7 (task)ll et A5 (performance)s FHA7]= I&
2 erdld gFe maled 2 Jeda #EE of dgrolgtae B3, p34] [5 p.2]
A= 1950~1959' 3ol A 2000~2009 5,773, HA Y T3 55 daglger Ay
2010~2017'd 13,0840 0.2 FZHA F71eHiTh Ol £ &8st glow, A8 EE Aol ded =
T AT ogE Fopd] FEe ATAEe] Haly 7] ARG A A, AFS Age Hed dor
2 Held Aol Mls i dTE ﬂﬁgs}ﬁl st vk olgld §elde “deep neural
Aee ofujgich ofy ek Ao MAleld ¥ Held  networks €83l machine learning 7]<="[6,
I HEE A EdEg 248 BE AL oyt patjelEtal AoE 4+ gith
A= Aol HAH P tEAQl HHES S5 tolHd A
2 A7 542 Aeadds 23kete wAle 3 ghlabel)ol A= Aok gl Aol whebA A%
3 2 Held EdEE 2A5te] AAS EESte (supervised) 857t HIA|E(unsupervised) 3 0.2
Aotk AT HAE @Asy] falA, ferAteld  BRSTE ALdsEe Eii(classification) 9} o3
2~ HloJgo]xe] A Aol ‘HAle, ‘'Hed  (prediction) Al AE7HsEkaL, HIA RG-S o
2 RAIFAEY 719EE 2 =i A H(clustering) Aol 2HE7bsstti3]. g4, Ay
™, 19909-E] 20161 7kA] 9] 20,664 W] w=ito] F W& AEIE, HIA LS, AEdtEos FHEE
ZHUT FEE =Y 258 EFRYY VHS & g
ggato] EA AT o] 7] A= thFdt Fof 7} )85 (reinforcement  learning)> #4124 9]
of AatEe] WalYd 2 Held A8 Fdste ghEolEA], “oju 3 QtelA AoH oo ET}
gl glo] orldles AHE Alesl & ¢ 95 Zlol  AAY AEE Qs A8 Thed dEE T B
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of tiiEAelaL, SRl tEAd AL 39 Y= S Aes WA o] FolItHI[19].
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o] MFY(categorical) A7} 7S dlS5ete= AFolll= ¥ SAS Enterprise Miner 14.1(¢]3} SAS EM)& &-&
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HlojefHlo] 2ol M Ao
‘machine learning’, ‘deep learning’, 2 ‘artificial
719E7F 9k = 21,2047

A2~ (web of science)

neural network’

(1958 3~2017\ ) Fell A Z=50] Z3he 20,6643 (1990
-2017d) 2 de doith B <E 1> 90
Afoleizol A AAE =R Aol w, <H2>E 1

p

g
o AT F BA o =T @5l

T D ANE =1

A
ANE =8 By

1950~591960~691970~791980~891990~992000~092010~17]  Total

3 49 53 89 | 2153 | 5773 | 13,084 | 21,204

<E D N9 =B B

2000~09 2010~17 Total

5,689 12,967 20,664

% SAS Enterprise Guide
EM 48 stz wghst

10 i
&9:
&
15
Shd HE

Eundy A3y goJHE EY& SPssE &8s
o] AALSAENS Wslal, RS FEsle] Y=

@& » =5zdy 23 42

Cutoff value
Year | Document No - - -
Topicl | Topic? Topic20
1990 D1 1 0 0
1990 D2 0 1 1
1990 D3 0 1 0
2017 D12,967 0 0 0

-

= 2hke] B20) ) 710
= e Fr, Egde
= M43kl 1990
o] A 2017%177}?<]4 EY wdd Al classification

accuracy, machine learning, optimization problem,

time series model, temperature flow, engine

variable, neuron layer, spectrum sample, image
feature, strength property,

learning, control system, energy power,

extreme machine

cancer
patient, descriptor compound, fault diagnosis, soil
map, concentration removal, protein gene, and job
problem 0.2 Edo] LEHQrh B3 RdY
A A3} classification accuracy E¥o] 7} =
el AR A L= HERT:

Th < 2 &3 2dy dijoln.

rlo
My A

42 f=3ee B4
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temperature flow

classification accuracy

34 E2)e) wale Aghislel mhe} sjetes] 9)
c;ptlmlzatlon problem S, B wa A% %S 7]F0.2 SpsE Bastol
SpemmE. o VIRSREds Semag
S g Lo ’ AALEARN G Fo 4 EEe Ay g
S Folg sobd 4 glrh. wF AAASARY A%E
E onooypone Edg 957 Folwa BAHOE folna

<18 peZales BA Az} EFS 8 EF(hot topic), 3|FAAT7E SFolH

ojujgt E¥S Z& EF(cold topic) &= E7]3H}

Aegetes A4, dassification accuracy, [20]. TAIACE FoEHA] ¥ EFL FHEY
machine learning, optimization problem, time series (neutral topic) &&= YERATE

model 5°] T&3 EFYS &+ Ut T <3 5>, <7IH 3>, <7 4> AL

& o E9udy 23
rank  topic ID topic name keyword ?r(;:tzsg
1 Topic13 classification accuracy classification, classifier, feature, vector, classification accuracy 2926
2 Topicl0 machine learning learning, knowledge, student, machine learn, system 2881
3 Topicl8 optimization problem optimization, process, design, parameter, problem 2778
4 Topicld time series model series, model, time, time series, rainfall 2501
5 Topic12 temperature flow temperature, flow, pressure, heat, experimental data 2488
6 Topicl7 engine variable engine, variable, regression, coefficient, emission 2371
7 Topicll neuron layer layer, neuron, hidden layer, output, number 2222
8  Topiclé spectrum sample spectrum, sample, calibration, concentration, mixture 2071
9 Topic08 image feature image, feature, segmentation, detection, recognition 2049
10 Topic09 strength property strength, property, concrete, parameter, material 1984
11 Topic0l  extreme machine learning elm, learn machine, machine, learning, algorithm 1956
12 Topicl9 control system control, controller, system, simulation, robot 1907
13 Topic04 energy power energy, power, consumption, load, system 1870
14 Topic03 cancer patient patient, cancer, disease, diagnosis, risk 1868
15  Topicl4 descriptor compound descriptor, compound, molecule, set, regression 1835
16 Topic20 fault diagnosis fault, signal, diagnosis, feature, detection 1757
17 Topic02 soil map soil, landslide, area, map, susceptibility 1506
18 Topic06 concentration removal concentration, removal, adsorption, ph, dye 1435
19 Topic07 protein gene protein, gene, sequence, cell, expression 1351
20 Topic05 job problem job, completion, problem, time, learn effect 439
total 40,195
CMENYEE Y 2R 23
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topic ID topic name coefficient standard error t p-value hot/cold
Topic01 extreme machine learning 10.314 1.756 5.874 .000 hot
Topic02 soil map 6.347 701 9.054 .000 hot
Topic03 cancer patient 7.298 1.254 5821 .000 hot
Topic04 energy power 7.360 1.038 7.092 .000 hot
Topic05 jobj problem 1.569 169 9.263 .000 hot
Topic06 concentration removal 6.087 528 11.535 .000 hot
Topic07 protein gene 5.892 888 6.637 .000 hot
Topic08 image feature 10.191 2.584 3943 001 hot
Topic09 strength property 7.897 530 14.891 .000 hot
Topic10 machine learning 10.845 2292 4.731 .000 hot
Topicll neuron layer 6.706 586 11.443 .000 hot
Topic12 temperature flow 10.070 614 16.406 .000 hot
Topic13 classification accuracy 13.119 2.280 5.755 .000 hot
Topicl4 descriptor compound 7.203 764 9428 .000 hot
Topicl5 time series model 10.085 801 12.583 .000 hot
Topicl6 spectrum sample 5.620 519 10.830 .000 hot
Topicl7 engine variable 10.803 977 11.061 .000 hot
Topicl8 optimization problem 9.385 774 12118 .000 hot
Topic19 control system 5.651 812 6.961 .000 hot
Topic20 fault diagnosis 6.591 1.080 6.105 .000 hot

Trends of hot topics
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