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Abstract With the rapid development of science, the annual amount of scientific papers is growing,and new challenge is
to extract the frontier scientific keywords from lots of papers. In traditional way, the extraction work is done by ex-
perts, which is inefficient and costs much. A new algorithm based on bibliometric analysis and crowdsourcing technique
was proposed in this paper. Part-of-speech tagging is used to obtain the nouns from scientific papers,and potential scie-
ntific keywords are selected from these nouns by bibliometric analysis. The last procedure is using data from
crowdsourcing platform to check potential scientific keywords and get results. English scientific papers in computer scie-
nce and biomedicine are used to conduct experiments. The experiment results suggest that the proposed algorithm has
effect on extraction,and it’s more efficient than expert extraction procedure,so it can assist the expert to analysis fron-
tier scientific keywords. In conclusion, this algorithm can do automatic extraction and show possibility of more automatic
and intelligent extraction procedure in the future.
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Fig. 1 Framework of frontier scientific keyword extraction algorithm
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Input:sentence

Output: keyword
if sentence 1415 'H 5 then
s < sentence TV 'H 5 2Z /i 1 4
if s AE—P4]F and s K E<<=5 then
keyword < s
return keyword

end if

end if
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Fig. 2 Pseudo code of keyword extraction based on fixed pattern
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Input:sentence

Output: keywords
nounPhrases<—sentence "1 4 1 41
for nounPhrase in nounPhrases do
word <-nounPrase [1JFi] — > i)
if word J& 5 i# then
keyword <-word + nounPhrase
else
keyword <-nounPhrase
end if
keywords<—keywords—+ keyword

end for

return keywords
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Fig.4 Pseudo code of keywords extraction based on NLP
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Input: word, thresholdl , threshold2

Output:isNewTech

trend<—word L 5 4F i $40 J (

if trend (¥ {H > thresholdl then
isNewTech= false
return isNewTech

end if

if trend (Y 24 4F A =0 then
isNewTech=false
return isNewTech

end if

if trend AYHT 4 4E <0 then
isNewTech= true
return isNewTech

end if

isNewTech=false

return keywords
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Fig. 6 Pseudo code of keyword screeing based on bibliometric
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Fig. 9 Annotation result of syntax tree
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Input. word, sentence

Output: keyword
while word 7£ Google Trends i B % do
word <1F sentence F1 4" J word K J¥

end while

return keyword
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Fig. 10 Pseudo code of crowdsourcing checking procedure

7 ZBEIFH

AR S P AR H % R B AR DG B T 475 408 vk DA 3 B S S
ik H A T VA R O ) B IR Il 0 B T 1y 2
4 T A

S BT R FH A SCHR BN 2 T B L 40 AR ) B 2 SR Y
A5 ORI T SCIR B8 . 31 5 ML 4508817 54k o R Sk o [
TR HLE SRR EBR A AR ST B S A &30
ik 5 2= 49 1% 2 41 38 1) B30 ST UR A SCT 5% i [H 1 HE 4% T 20 849 40
FISCHR

SEI T SR FH A ) 1 B i TR Stanford CoreNLPM T
g R Y R S C /7= = S S TR L iR (AN R
TR b i T ] A AR OC R IR R AT L SE AR IR bR AL
W) 2, A [ AR SC— AN A BRI K 26, T LA AR R A4 Ak
PR, AR T CoreNLP #2447 Vi 7] P A7) 12 Bt 119
ik,

FEF SCHR T 0 R A R BUR E R R A =T £
T3 2601 L2 0 2R 38 30 I SCRRBUHE (9 25 A M A0 T
7.1 B2t

AR SR AT R A 2 R F-score 1E 4 PEAS b v HoE
SANF

_ TP
P=TP+FpP

X100 % (2)

2019 4F
_ TP )
r—TPJrFANXlOOA (3)
_ 2pr
Fﬁerr 4

b, TP R R 42 98 55 10 0 % 53k 6] 0A S % i T B B 06 4 1)
Bit, FP 3R 3248 500k A S J2 1 o Bl B ¢ B R i & ORI
[ B 1) 1 B L FN 3R 7R % R0 g J2 i W Bk 4 6 4 4m) 1T 42 4
SR VA S R A RE RO, TN FoR 2 48 Bk MG 2 LR
AR BN E TR R e iR B9 B i, TP+ FP #2405
AR BT R R e IR A B . TP+ FN KR & %
e B R TR S R M AR
7.2 BREZNEEIRLE

3 3 BE AL IR 7 2 FE TS DL IR AR ) B 2 4R
A BEEL 5 AT UL B S T A5 I LA B 50 G Sk o —
2, 38 R 5 R LA SR, Sk I W RV R G i

TS AL AT SR 378 BB A - 45038 < B S O s N T
RE TSI 4 W 4% 515 B % & TR ILE R %5 £ Bk,
T SRR A3 0 Ry TS AL AR 15 4.

A ) B5 24 480 3 TR T ABUISCAY < i RE L G E L TR L 2 Y
OB, ST U A B AR BE 2 U 15 4.

K T 0 590 g v R S O 1 4 R 5 VR B ok R 4

P B B O 45 R HEAT LB A B M IE R R 3R 1 g,
# 1 ZEIEM ST
Table 1 Mining correctness statistics
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Fig. 11 Histogram of screening results in CS Field
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Fig. 12 Histogram of screening results in BioMed Field
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Fig. 13 Line chart of parameter selection in CS Field
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Fig. 14 Line chart of parameter selection in BioMed Field
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