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This study analyzed existing patents related to real-time monitoring and detection technology for landslides on
natural terrain. The purpose of patent analysis is to understand landslide hazard technology trends and to develop
new advanced technology. This study searched patent data using key words related to landslide monitoring and
detection in Korea, the USA, Japan, China (Hong Kong), Europe, and Taiwan. The patents were divided into five
main categories and five to seven subcategories in each main category and analyzed by year, country, and appli-
cants. The results were utilized to derive a portfolio of promising technologies for each country. The analysis
results will also contribute to the development of more effective research strategies and to categorize research find-
ings from previous studies on landslide hazards.
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Table 1. Technical classification code.
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Main Category Classification code Sub-category Code
Detection AA
Volumetric water content AB
Detection A Pore water pressure AC
Surface displacement AD
Swelling pressure AE
Monitoring BA
Volumetric water content BB
Monitoring B Pore water pressure BC
Surface displacement BD
Swelling pressure BE
Prediction CA
Volumetric water content CB
Pore water pressure CC
Prediction C Surface displacement CD
Swelling pressure CE
Rainfall simulator CF
Sediment runoff CG
Warning DA
Warning D Volumetric water content DB
Pore water pressure DC
Surface displacement DD
Slope management EA
Pore water pressure EC
Slope management E Surface displacement ED
Rainfall simulator EF
Sediment runoff EG
Volumetric water content FA
Pore water pressure FB
. Surface displacement FC
Other categories F -
Swelling pressure FD
Rainfall simulator FE
Sediment runoff FF
Table 2. Total analysis period and selected patents by country.
Data Country Total analysis period Patent
Korea 2002 ~2014. 7 234
Japan 1979 ~2013. 9 263
o ) ) China (Hong Kong) 1993 ~2013. 12 104
P “('i)l;cszgogfl rtigelsgﬁzzn dgf;;’m Taiwan 1997 ~2014. 4 12
US.A 1990 ~2014. 4 52
Europe 1996 ~2014. 4 24
PCT 1994 ~2014. 4 21
Total 710
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Fig. 1. Annual and national patent trends.

Detection
Other(F) (AL 40, 17%
7.3 Monitoring
(B),19,8%
12
Slope 9
ansgemank Warning prediction
(B), 30, 13%

(D), 28,12% (€),40,17%

4

2
1
&

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year of Application

—_— e ——

—— - =i
Detection(A) Monitoring(8) Prediction(C) D) Slope E)  Other(F)

Fig. 2. Result of patent analysis in the main category (technology) in Korea.
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Fig. 4. Result of patent analysis the main category (technology) in China (Hong Kong).
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Table 3. List of applicant countries.
Korea Japan China (Hong Kong) US.A
Applicant No. Applicant No. Applicant No. Applicant No.
. . U.S.A represented by
Railway PetroChina Company g
KIGAM (KR) 17 Technical Res Tnst. 6 Limited 4 [the Secretary of the Air| 2
Force
Seo vone seo 4 Japan Aviation Electron 6 China Three Gorges 4 tlhjéss'irgetzref?:ﬁi /l;?r 1
yong seop Ind. Ltd. University Y
Force
. . . . Science and Technology
HAYEN HNE (KR) 3 Matsusblta Electric 4 Qingdao Tech{lologlcal 4 Agency National |
Industrial Co. Ltd. University
Research
Gas Corporation Sumitomo Xi'an Jinhe Optical L R
(KR) 3 Electric Ind. Ltd. 4 Technology Co. Ltd. 3 |Politecnico di Milano| 1
Mitsubishi Heavy Ind. China University of Matsushita Electric
Woogyeng KPE (KR)| 3 Ltd. 3 Geosciences (Wuhan) 3 Industrial Co. Ltd. !
GMG (KR) 3 Akebog(; ]ir;ke Ind. 3 Fudan University 2 |Maneesha V. Ramesh| 1
Yokogawa . L Malla Talud Cantabria,
J.CAST (KR) 2 Denshikiki Co. Lid. 3 |Chongqging University| 2 SL 1
Mitsubishi Chengdu University of .
Lee Yee Sun 2 Electric Corp. 3 Technology 2 Ampex Corporation 1
Forestry Cooperative o Huazhong Science and (Carte Joseph D. Knight
Federation (KR) 2 Hitachi Cable Ltd. 3 Technology Univ. 2 John R. !
Chungnam National . Beijing Jiaxun Feihong Kabushiki Kaisha
Disaster Research (KR 2 Fujita Corp. 2 Electrical Co. Ltd. 2 Komatsu Seisakusho !

Figs. 10-11 7|=<] 2RAFe] EUBE gx]7]edl o)

- aRF
A (AAPIE 7P =& A

Ho|x glom,

58] $92 Uehith We-e Aune

[eliele]
==

LA

ElE(BA), dlZ(CA), AR(DAPIM =& AH8S Hol

ATH FH2 IR (AAPIA 71

al
olaL glo
(e} O O O
=2 AHES Bola 9

o #Hog

ST u‘l‘l’g’% H
, ZUEHBA), dZ(CA), AH(DA)IA

o= F8

= (e}
=9de A

3

. dEe] Sslele

Railway Technical Research Institute2} Japan Aviation
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Electric Industrial Co. Ltd.©} Sumitomo Electric In-
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Fig. 18. Results of portfolio analysis of patents in each country.
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