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ICT 특허 연구자 Pool

기업의 주력 기술 분야

ICT 기술 분야

미래의 융합 트렌드기업의 보유 기술
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따라서 본 연구는, 기술 융합 관점에서 빅데이터 기반의 인력 탐색 전략을 제시.
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따라서 본 연구는, IPC 정보 뿐만 아니라 특허의 서지학적 정보를 추가적으로 활용.
(Kim  et  al., 2019)
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IPC A IPC B

IPC A IPC B

Link  발생
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Per iod 1 Input  Feat ure Per iod 2 IPC 페어 Link  

머신러닝 알고리즘 훈련

Per iod 2 Input  Feat ure Per iod 3 IPC 페어 Link  

훈련된 알고리즘 성능 검증

Per iod 3 Input  Feat ure 미래의 IPC 페어 Link  
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Link  Predict ion 기반의 18가지 유사성 지표

Local

Common Neighbors Hub Depressed 
Index

Salton Index Leicht-Holme-
Newman (Local)

Jaccard Index Preferential 
Attachment

Sorensen Index Adamic-Adar Index

Hub Promoted Index Resource Allocation 
Index

=

Global

Katz Index Normalized ACT

Leicht-Holme-
Newman (Global)

Random Walk with 
Restart

Average Commute
Time Matrix Forest Index

Quasi-Local

Shortest Paths Local Path Index
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19가지 서지학적 정보

IPC의 특성 변수

특허의 개수 IPC
성장 지표특허의 성장율

평균 발명자 수

IPC
복잡성 지표

평균 청구항 수

평균 후방 특허
인용 수

평균 후방 비특허
인용 수

평균 Family 크기 IPC
지식 유동성 지표평균 전방 인용 수

Range

M in

IPC A IPC B

IPC 페어간의 변수로 Range 와 Min 추가
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19가지 서지학적 정보

IPC 페어의 상호보완 변수

상호 인용 여부

공통 인용 여부

공통 발명가 여부

IPC A

상호 인용 없으면 : 0

IPC BCit at ion

IPC A

상호 인용 한 방향 존재: 1

IPC BCit at ion

IPC A

상호 인용 양 방향 존재 : 2

IPC BCit at ion



Framework

16

19가지 서지학적 정보

IPC 페어의 상호보완 변수

상호 인용 여부

공통 인용 여부
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19가지 서지학적 정보

IPC 페어의 상호보완 변수

상호 인용 여부

공통 인용 여부

공통 발명가 여부

IPC A

공통 발명가 없으면 : 0

IPC B

공통 발명가 존재 : 1

IPC A IPC B
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의사 결정 트리 SVM RandomForest
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Algorithm Hyperparameter Value

C5.0

Model Tree, Rule
Predictor Winnowing T / F

Fuzzy T / F
Trial 1 to 100

SVM
Gamma 2,,⋯,

Cost 2,,,,,
RandomForest

Number of candidate variables at 
each split 3 to p

Number of Tree 100, 200, ⋯ , 2500

Gr id Search

=
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 = ( , ⋯ , )
 = ( , ⋯ , )
 = ( , ⋯ , )
 = ( , ⋯ , )ICT

 = ( , ⋯ , )

Similarity   =  ,,⋯,      × 
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=
ü    = ∑     ∈   ×     × 
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ü    = ∑     ∈   ×     × 


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ü    = ∑     ∈   ×     × 
특허의 가치 평가 지표  의미 =  모든 특허의 가치는 동일 = 청구항 수 기술 중요성 (Lanjouw and Schankerman, 2004) = 후방인용 수 기술 복잡성 (Harhoff et al., 2003) = 전방인용 수 경제적 잠재성 (Fischer and Leidinger, 2014)
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Condition Model Optimal Hyperparameter Setting
Accura
cy

Link prediction 
based similarity

C5.0
Model = tree, Predictor Winnowing = T,
Fuzzy = T, Trials = 10

0.8356

SVM gamma = , cost = 0.8233

Random Forest
Number of candidate variables = 7
Number of Tree = 200

0.7877

Link prediction 
based similarity + 
Bibliographic 
Information 

C5.0
Model = tree, Predictor Winnowing = F,
Fuzzy = T, Trials = 44

0.8479

SVM gamma = , cost = 2 0.8157

Random Forest
Number of candidate variables = 11
Number of Tree = 1900

0.8402
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Condition Model Optimal Hyperparameter Setting
Accura
cy

Link prediction 
based similarity

C5.0
Model = tree, Predictor Winnowing = T,
Fuzzy = T, Trials = 10

0.8356

SVM gamma = , cost = 0.8233

Random Forest
Number of candidate variables = 7
Number of Tree = 200

0.7877

Link prediction 
based similarity + 
Bibliographic 
Information 

C5.0
Model = tree, Predictor Winnowing = F,
Fuzzy = T, Trials = 44

0.8479

SVM gamma = , cost = 2 0.8157

Random Forest
Number of candidate variables = 11
Number of Tree = 1900

0.8402

Performance indicators Value
Accuracy 0.8479
Precision 0.901
Recall 0.723
F1 score 0.802
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=

Patent invention number Number of inventors Proportion (%)
1 135,831 51.13
2 47,330 17.82
3 23,048 8.68
4 13,780 5.19
5 9,108 3.43
6 6,332 2.38
7 4,692 1.77
8 3,588 1.35
9 2,757 1.04

Otherwise 19,184 7.21
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=

Patent Rank Name Score Affiliation

1

1 Jang, Deok Suk,
Lee, Yong Sam 0.6603 Samsung Electro-Machanics Co.

2 Kim, Young Hwan,
Sung, Chang Hyun 0.6302 LG Chem Ltd.

3 Coste, Franc Ois,
Jean, Guillaume 0.6187 Intelligent Electronic Systems

5

1 Yun, Sung Jin 2.7631 LG Innotek Co.

2

Kimura Naoki,
Morimoto, Toyata,
Matsumoto Manabu,
Masubuchi, Hayato

2.3613 Toshiba Memory Co.

3 Im, Hyun Gu 2.3363 LG Innotek Co.
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=

Patent Rank Name Score Affiliation

1

1 Wang, Tiehong A. 27.7463 Virginia Innovation Sciences

2
Bhatti, Sohaib,
Smith, Nicholas,
Howard, Jeffrey

26.8094 Ionic Security

3

Wolzien, Thomas A.,
Milne, William,
Maisey, Alexander,
Thaler, Laurence,
Porpiglia, Tom

26.8315 The Video Call Center

5

1 Gazdzinski, Mark J. 181.6564 West View Research

2 Mcgowan, Daniel 122.7609 Continental Circuits

3 Geremia, Peter P. 90.6262 Centripetal Networks
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Patent Rank Name Score Affiliation

1

1 Piernot Philippe P.,
Naik Devang K. 1349.84 Apple

2 Sinha Anoop K. 1231.51 Apple

3 Jin, Robert Y. 1032.66 Abbott Diabetes Care

5

1 Yoscovich, Ilan 1944.82 Solaredge Technologies

2 Leonard, Chantal M, 1447.97 Microsoft Technology Licensing

3 Zaman, Nazia 1447.24 Microsoft Technology Licensing
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Patent Rank Name Score Affiliation

1

1

Float, Jamison J.,
Scheib, Charles, J.,
Miller, Christopher C.,
O`kelly, Mattew E.

10.7356 Ethicon Endo-Surgery

2
Overmyer, Mattew E.,
Lytle, IV, Thomas W.,
Adams, Shane R.

10.7133 Ethicon Endo-Surgery

3 Lau, Vincent Kin Nang 6.4116 Hong Kong University of Science and Technolo
gy

5

1 John, Howard Hall 26.5564 Oracle International Corporation

2 Laracey, Kevin 23.6179 Paypal

3 Barnickel, Jr. Donald J. 23.3231 AT&T Inc.



=

Conclusion

34

본 연구를 통해서,

=
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본 연구의 한계점은,
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IPC G09B G09C H01P H01Q H01S H02J H03B H03C
Importance 0.77 0.204 0.277 0.735 0.499 1.058 0.332 0.126
IPC H03D H03F H03G H03H H03M H04B H04J H04K
Importance 0.153 0.173 0.362 0.349 0.459 0.893 0.522 0.46
IPC H04L H04M H04Q H04W H05K
Importance 0.972 0.824 0.753 0.965 1.02
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