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ABSTRACT

In order to jointly utilize research infrastructure and to build efficient construction, which are essential in science and technology
research and development process. Although various classification methods have been introduced for efficient utilization of registered
information, functions that can be directly utilized such as similar research infrastructure search is not yet been implemented due to
limitations of collection information. In this study, we analyzed the similar search technique so far, presented the methodology for the
calculation of similarity of research infrastructure, and analyzed the learning result. Study suggested that a technique can be use to extract
meaningful keywords from information and analyze the similarity between the research infrastructure.
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Table 2. Object noun phrase + predicate noun extraction[on]

result

[On] Project Overall
Management [On] Using a
group of technical
commercialization experts
[On] Promoting the
Performance of
Commercialization

input text

The Future Department plans to
utilize the technical
commercialization expert group
that manages the whole project
to create visible
commercialization performance
within two years.

Table 3. [Adjective +tubular mother +noun phrase]
Syntax extraction[jn]

input text result

Production of customized

biomaterials at low cost lin] low cost

to compete in artificial machine
development using intense 3D
printing technology.

[jn] 3D printing technology

Table 4= 5% JHAE A A2 U=s A o

Table 4. Process of Extracting Document Using the Extracted Keywords

Equipment name

Text set

Morphological analysis

Object noun phrase + predicate noun pair extraction

liquid chromatographic
graph

Mixed compounds in
solvents...

Mixed state | Compounds|
Nonvolatile.

[on] Mixture separation | nl blend state | nl
compound .

liquid chromatographic
graph

Analyzing and refining
various materials...

Purification means|
chromatographs...

nl Diversity | nl Materials | n2 Analysis and
Purification Water | n2 Liquid .

high performance liquid
chromatography

Features This system is
a sample...

Features| System|
sampleinjection.

nl Various Materials | n2 Analysis and Refining | nl
Features | nl system | nl sample | nl injection | n2
Liquid
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Table 5. Expansion of the Document by searching for and inserting the synonyms of the keywords

Equipment name Document

Expand synonyms and synonyms

nl Hangul name | n4
high speed liquid
gh speed liqui high-speed liquid

High Performance Liquid Chromatography | High-speed Protein Liquid Solution _
Chromatography | High-speed Liquid Chromatography | Nano Liquid

chromatography chromatography Chromatography | IManufacturing Liquid Chromatography | Large—capacity
Accumulation Chromatography | Heavy Pressure Chroma
Table 5= AW 719122 Fof-FA & At A double[]] tf_idf
FE EHO]': A& Aot NO1 NO2 NO3
2} dE EAE 7W A A9 TF-IDF Axtete 3% equivalent 0 0 0
< Fig. 20014 A resolution 0 0 0
- wAYel 54 7]99=7F YEvE RIE(TE, Term pretreatment 0 0 2.83
Frequency)E 2H& 3o} spectroscopy 0 428 0
- 19247 EA A e HIE(DF, Document new l get‘é‘/()
Frequency)§ A3 _? e (IDF Inverse Document SingularValueDecomposition() SEED(t)()
Frequency)& A2tel 719 =05e dues Fajol doublefll] W
TF-IDFE A& 3k} Dimension 1 | Dimension 2| Dimension 3
o A MIEEE go] 2 1 Ale] AZAS Lk tol2 equival'ent 0 -0.07 -0.016
22717 Slatolel, TFIDRS Foh 42 (49 1] resolution ’ . ’
3 2o} pretreatment 0 0 0
spectroscopy 0 0 2
w, =t X log(%) [ 1] double[][] S
i
Dimension 1 | Dimension 2| Dimension 3
NO1 NO2 NO3 Dimension 1 188 0 0
equivalent 0 0 0 Dimension 2 0 13.8 0
resolution 0 0 0 Dimension 3 0 0 11.2
pretreatment 0 0 2.83 double[][] Dt
spectroscopy 0 4.28 0 NO1 NO2 NO3
) Dimension 1 0.005 -0.004 0.010
Fig. 2. Examples of TF-IDF Calculatuon - -
Dimension 2 0.002 -2.3E4 0.002
A" TF-IDFo| Eo]zHE-8](SVD)E #&3lo] e = Dimension 3 0.999 0.009 -0.013
238 3 Au)-719 =7 WEEh uA (Inner Product)& 7l Fig. 3. Examples of SVD Calculation
2bsle] FALEE AFESIT) Fig. 33 2o] SVDE A &350 3}
AE Fa4s a4z #Egth Wis SVDE w3¥ Didl S X DDT
dojgdoln Sit Solgt, DTiv #AH ] A gdo)rt. NO1 NO2 NO3
I v SVDE S EaE dEE ol &ate] g % w Dimension 1 12.00 -3.17 1.40
o] 7+ SAIEE Akt FALS SALEE T oAz U Dimension 2 5.20 -3.20 0.03
A 2 WEIr|2 oA ek (49 219 2l Dimension 3 35.04 4745 -4.40
n Calculator.getCosSim() l
A«B E A x5
0s(8) = e = ————— (49 2] double[I1] docCosSim
\/1, D, APy 3 (B ) NO1 NO2 NO3
NO1 12.00 -3.17 1.40
Fig. 4= ®Ae] $AEE 737] 913 S9 DTS A% NOZ 5.20 -320 0.03
ol fAtmE ks IS BoFa 9lov Fig 5 who NO3 04 AT 440

E
e fAbEE ek e

Fig. 4. Examples of Document Similarity Calculation
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Dimension 1 | Dimension 2 | Dimension 3 Ae sttt Table 62 il F2GHARE Agsial
equivalent 0.71 0.26 0.29 9\1]\_9]1] Table 7'10: Z]F v‘i‘%‘% 7]%%}‘1] E‘l 7]%%}H]% 73 /21791
resolution 197 110 178 2 fAReh Rl ARAFS HelFa i
pretreatment 1.51 0.40 1.31 ]
Spectroscopy 010 001 003 Table 6. Test Dataset for Algorithm Performance
Category Number
Calculator.getCosSim() + —
Liquid chromatography mass spectrometer 200
doublef][] wordCosSim Particle size analyzer 200
equivalent | resolution |pretreatment |spectroscopy oscilloscope 200
equivalent 1.0 4.76E-15 -5.11E-16 1.62E-15 server 200
resolution 0.0 1.0 0.17 0.45 optical microscope 200
pretreatment 0.0 0.0 1.0 0.38 Total 1,000
spectroscopy 0.0 0.0 0.0 1.0
Fig. 5. Examples of Word Similaruty Calculation Table 7. Reference Equipment for Comparison
Number
Reference g Of.
4 ?Edjl_l. _E_&! NO e . model name Category identical
D or similar
models
o ATFA AME FALE AEER ] Aol sttt Liquid
W, 1 (RARE SRS AR, FAR D 8d NOT | s e | 4000 Qrap | PrOmaomradh | g
8}—“3 201—1:]] 7]' '?T/\]'—r'_:— {_’:% Oﬂ}\i }E)]—‘?’] Oﬂ E%E O}: i:il—];}- spectrometer
AA FAIE 92 o FeR B g & S B Particle Particle size
ARF 2 FAR A ASE 2349 3ol wjHshe] HE > NOZ | Measuring | LS 13320 | " natyzer 2
AR R 714718 Pl Fig. 63 22 30 R P
. = IP San Equallogic
Fig. 614 X% AA31 9 fAhe %92 5 7are NOB | groman | ERES | Server 7
2 2ge Aoln, YE& V&4 9 sURE JFE 9 .
. ) o o = N e NO4 Fluorescence Eclinse S0i Optical 30
w g}, oju X9 TE9ledl fAke An7E Wol A E S microscope b microscope
= FAA9 71&7)7F A, o] FAAY 7LV e
FAdel 7187178 A, el _'j ldel 718717k 45 NO5 | oscilloscope DPO70804 | Oscilloscope 45
Yo g8 + Ao dvideh
B ATINE 4524 A, & 59 FAATALY
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Table 8. Same Classification Distribution in Similar Equipment (+)9] s z2+= AS B 4 9t}
— olgd SR AEHE FAMHER GRe ds A
Secti NO1 NO2 NG3 NO4 NO5 B3 & dav} ‘RlD} NO3%41](Server)ol A1 3] 7-7H&01 -
ection
1000001 3 FA2EF FHl 1089 AnE BAF A,
1~200 112 97 114 114 107
olef 2] Table 1001] Al B ke o] 3744 3] HrIb
201 ~400 44 46 26 37 35 -
AEH A
401~600 25 22 21 17 30
601~800 10 19 23 18 16 Table 10. Ideal value type
801~1000 9 16 16 14 12 —
Case Name Manufacture | Category Description
Total 200 200 200 200 200
1 Disk Hitachi Server null
WA o ARE HYZ HA9Th Table 8ol B 2 storage Hitachi Server -2146826259
Bl o] B ARFo| &3 Fub A9 FHAAET Digital | ) oetrie wireless data
° - Higsll 710 B 22 o]lo 3 Telemetry Elektronik Server transfer system:----
= TRbel Bol EXdke= AS = F em Fig 7oA X System v
= vk} Zo|FAA e AU 21122(H 3 40, HA
-40) B Aol Aerst duglEo g FAE A E FE i ]
& 2 9109 mozg 1 32 g92E Aurt gle 49 24 32 2d
ghol 9#EE A, 3 FP AEFE AR YEHE Ano
Table 9. Same or Similar Model Distribution in Similar Equipment o olEek Y5 T dlolE o]l ge] 1t
A= ddoz, g AddM8)E FYste deoleE 74
Equipment - _ . - =
S NOl | NO2 | NO3 | NO4 | NO5 o gtk ol 7] EH AR 0 FE HAEY F U= W
eeton Moz B A4t A8 £ Aes deEd
1~200 8 13 33 19 19
201~ 400 7 5 15 5 5 5 “
_Tl_ =
401~600 3 2 10 3 3 =
0180 S AL N N B oATE FAE #AATAGN AR vlo]E wo) o)
801~ 1000 . L8 219 AgAe nEAY ot B4 ANAHAE HAE
Total 24 22 (6} 30 45 aEn Ak AT ARSFHAAY FAZ AR TA
o] EXA o} ALgate QG5 WA & T ol & 4
T fALEAS] BEXE #A819S wl Table 994 R 3 R FAEE AFHoR &l fFAERTEY] F
Hhe} ol fFALE A9 Filoll A s R o] Wo| XY= AE T8 ARE Bedor AN REsty HREgE] K
AL B 4 glon Fig 83 o] 1= 7|87 & 4 FOE fFAHAE 2T /0
140
120 v=24x-32
y=20.9x%-22.7
- NO1
100 W2
= y=189x-16.7 y=21.9x-257 il
% B
E NO4
E o y=19.9x-19.7 ® hos
| T e, WO
5
‘E B wmasms NOZ
5 .- T T NOE
2
L] NO4
0
....... NOS
[1]
1] 4 5 B
-20

Fig. 7. Analysis
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