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(Topic modeling) 7
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(E 1) 20fd IPC
Bio-fuels IPC
Solid fuels C10L 5/00, C10L 5/40-5/48
eTorrefaction of biomass C10B 53/02, C10L 5/40, 9/00
Liquid fuels C10L 1/00, 1/02, 1/14
®Vegetable oils C10L 1/02, 1/19
®Biodiesel C07C 67/00, 69/00, C10G, C10L 1/02, 1/19, C11C 3/10,
C12P 7/64
®Bioethanol C10L 1/02, 1/182, C12N 9/24, C12P 7/06-7/14
Biogas CO2F 3/28, 11/04, C10L 3/00, C12M 1/107, C12P 5/02
From genetically engineered C12N 1/13, 1/15, 1/21, 5/10, 15/00, AO1H
organisms
(D% 4) HEH S5 551 4 LAY 20k 55 55 4
2000 liquid fuels
1800 A\
1600 to
1400 A
\WANAN A\
1000 7V——
800
/ genetic engineering /
600
400 /’J/\\?/V V‘—;_ /\/\ /
200 B biogas sofid fuels \
0 S
= solid fuels =———Iiquid fuels ———biogas genetic engineering  =———total number of patents
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o}n] =2k amino acid __ nucleic acid _ amino acid amino acid _
TZAA 4 residue 0.152 molecules 0.15 residues 0.142 sequences 0.075
A 41 r‘;ic;fln 0.027 feed stream 0,025 Csff;frit 0.021 h‘gif;ﬁgn 0.02
28 42 heavyoil 0121 uorescent oo sy o calyst g
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14) Cambrosio, Alberto et al., “Historical Scientometrics? Mapping over 70 Years of
Biological Safety Research with Coword Analysis”, Scientometrics, Vol.27 No,2(1993),
pp.119-143,
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Topic1 Topic2 Topic3 Topicd Topics Topic6 Topic7 Topic8 Topic9 Topic10

Topicl 0 0.8199 0.3890 0.0442 0.0729 0 0 0 0 0.6720
Topic2 0.8199 0 0 0.1318 0.2093 0 0 0.0945 0 0.0356
Topic3 0.3890 0 0 0.1264 0.1206 0.2001 0.1353 0 0 0.1998

Topic4 0.0442 0.1318 0.1264 0 0.1560 0.2333 0 0.0389 0 0.0630

Topic5 0.0727 0.2693 0.1206 0.1560 0 0.1396 0.2304 0.1628 0
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Monitoring Bio-fuel Technology Using Patent Text Mining

Lee Dahye, Choi Hayoung, Jeong Byeongki & Yoon Janghyeok

Bio-fuel is a renewable energy which is attracting great attention owing
to its environment-friendliness and usability, as environmental pollution
makes efforts for renewable energy expand globally, Compared to the
great interest in bio-fuel technology, however, few or no quantified
analyses to identify this technology’s sub-technologies and monitor their
evolving trends have been conducted by previous studies. Therefore, this
study analyzes evolving trends and characteristics of bio-fuel technology’s
sub-technologies based on patent data. The analysis process of this study
is organized as follows: 1) patents related to bio-fuel technology are
collected and keywords are then extracted from the text of the patents, 2)
Topic modeling technique with the keywords is applied to patent
documents to identify sub-technologies constituting bio-fuel technology,
3) trends by topic co-occurrence networks with respect to the
sub-technologies are visualized and examined, and 4) information
entropy analysis is applied to identify the connection strength, diversity
and future promise of the sub-technologies. Through this study, evolving
trends of bio-fuel technology can be identified and the interrelationship
among its sub-technologies can be analyzed. The results of this study can
be used for companies and researchers to understand the changing
process in bio-fuel technology field and thereby to determine further

research directions,
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