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on running vehicles”, Smart materials and structures, Vol,23 No,12(2014), p.125046.
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13) Li, Huidong et al., “Energy harvesting from low frequency applications using
piezoelectric materials”, Applied physics reviews, Vol.1 No.4(2014), p.041301.

14) Ando Junior, O, H. et al., “Proposal of a thermoelectric microgenerator based on
seebeck effect to energy harvesting in industrial processes”, Renewable Energy &
Power Quality Journal (RE&PQJ), Vol.1(2014), p. 227.

15) Wang, Hao et al., “Energy harvesting technologies in roadway and bridge for
different applications — A comprehensive review”, Applied energy, Vol.212(2018),
pp.1083-1094,
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((energy nearl harvest*) or (power nearl harvest*) or (energy nearl scaven®) or
(ambient* nearl power*)) and (flywheel* or superconduct* or thermoelectric* or
piezoelectric* or photovoltaic* or pyroelectric* or electrostatic* or wind* or antenna* or
waste* or magnetic* or tree* or blood* or metamaterial* or pressure* or radio* or radia* or
batter* or vehicle* or vanadium* or ocean* or fluid* or flow* or accumul* or thermal* or
vibrat* or nois* or sound* or HVAC* or heat* or air* or storage* or solar* or salini* or
kinetic* or electr*)
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17) Montecchi, Tiziano et al., “Searching in Cooperative Patent Classification:
Comparison between keyword and concept-based search”, Advanced Engineering
Informatics, Vol.27 No.3(2013), pp.335-345.

18) Choi, Jaewoong et al., “Technology opportunity discovery under the dynamic
change of focus technology fields: Application of sequential pattern mining to patent
classifications”, Technological Forecasting and Social Change, Vol.148(2019),
p.119737.

19) A5E - A4, “CPC 7Yk 53] V)& BF 24 B, Nam il =ets)=i A, Al
189 A1102.(2018), pp.443-452.

20) Mun, Changbae et al., “Discovering business diversification opp.rtunities using
patent information and open innovation cases”, Technological Forecasting and Social
Change, Vol.139(2019), pp.144-154.

21) Chang, Shann-Bin et al., “Exploring technology diffusion and classification of
business methods: Using the patent citation network”, Technological Forecasting and
Social Change, Vol.76 No.1(2009), pp.107-117.
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22) Dieng, Adji B. et al., “Topic modeling in embedding spaces”, Transactions of the
Association for Computational Linguistics, Vol.8(2020), pp.439-453.

23) Choi, Donghyun & Song, Bomi, “Exploring technological trends in logistics: Topic
modeling-based patent analysis”, Sustainability, Vol,10 No.8(2018), p.2810.

24) Momeni, Abdolreza & Rost, Katja, ‘Identification and monitoring of possible
disruptive technologies by patent-development paths and topic modeling”,
Technological Forecasting and Social Change, Vol.104(2016), pp.16-29.
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27) Jung, Sukhwan & Yoon, Wan Chul, “An alternative topic model based on Common
Interest Authors for topic evolution analysis”, Journal of Informetrics, Vol.14
No.3(2020), p.101040.
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28) Venugopalan, Subhashini & Rai, Varun, “Topic based classification and pattern
identification in patents”, 7Zechnological Forecasting and Social Change, Vol 94
(2015), pp.236-250.

29) Rodriguez, Andrew et al., “New multi-stage similarity measure for calculation of
pairwise patent similarity in a patent citation network”, Scientometrics, Vol.103
No.2(2015), pp.565-581.

30) Whalen, Ryan et al,, “Patent Similarity Data and Innovation Metrics”, Journal of
Empirical Legal Studies, Vol, 17 No.3(2020), pp.615-639.
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31) Von Wartburg, Iwan et al., “Inventive progress measured by multi-stage patent
citation analysis”, Research Policy, Vol.34 No.10(2005), pp.1591-1607,
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Tracing Technological Development Pathways through a
Topic Evolution Analysis

— A Case Study of Energy Harvesting

Kim, Yuseong; Choi, Jaewoong & Yoon, Janghyeok

Energy Harvesting technology, which converts ambient energy present
in the environment into usable power forms, has received steady
attention under environmental and technical necessity. Few existing prior
studies have focused on specific technical energy support or conversion
methods, dealing with limited technical trends. This study analyzes the
overall development trend based on a large amount of patent data, This
study quantitatively addresses the development pathways over time
through a patent information-based topic evolution analysis, This study
defines detailed technical elements by applying topical modeling to the
text of collected patents, Next, the connection between technology
elements is quantified using inventor, citation, and classification
information. The emerging time points of each technology element are
defined based on forward citation information, and a technology
evolution map is generated, The technology evolution map shows that
various detailed technical elements emerge, interact, and develop over
time, The analysis results showed that technologies on ambient energy
and efficient conversion method were active in the beginning, and

application technologies in other areas were recently conducted.
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Through the analysis results, it is expected that researchers and policy
makers in related academia understand the trends in Energy Harvesting

technology and monitor the latest development trends.
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Patent analysis, Topic modeling, Topic evolution analysis, Technology development path, Energy

Harvesting



