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Abstract Recently, Korea's defense industry has advanced highly, and defense R&D budget is gradually increasing
in defense budget. However, without objective analysis of defense industry technology, effective defense R&D
activities are limited and defense budgets can be used inefficiently. Therefore, in addition to analyzing the defense
industry technology quantitatively reflecting the opinions of the experts, this paper aims to analyze the defense
industry technology objectively by quantitative methods, and to make efficient use of the defense budget. In addition,
we propose a patent analysis method to grasp the characteristics of the defense industry technology and the vacant
technology objectively and systematically by applying the big data analysis method, which is one of the keywords
of the 4th industrial revolution, to the defense industry technology. The proposed method is applied to the technology
of the firepower industry among several defense industrial technologies and the case analysis is conducted. In the
process, the patents of 10 domestic companies related to firepower were collected through the Kipris in the defense
industry companies' classification of the Korea Defense Industry Association(KDIA), and the data matrix was
preprocessed to utilize IPC codes among them. And then, we Implemented association rule mining which can grasp
the relation between each item in data mining technique using R program. The results of this study are suggested
through interpretation of support, confidence lift index which were resulted from suggested approach. Therefore, this
paper suggests that it can help the efficient use of massive national defense budget and enhance the competitiveness
of defense industry technology.
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1. /\1 = Table 1. Budget for improvement of defense capability
by program (Unit:100 million won, %)
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Step 1: Data Collection
- Collection of patents related to target technology

Step 2: Preprocess
- Construction of data matrix

Step 3: Technology analysis
- Analysis of features of defense mdustrial technology

Step 4: Result Interpretation
- Deduction of implications

Fig. 2. Overall research framework
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Table 2. List of Korean defense industry companies for
firepower field

Main Korean Defense Industrial General Korean Defense

Company Industrial Company

Hanhwa Defense Systems Co., Doowor
Heavy Industrial Co., Hanhwa Land
Systems Co.,

Mirae ING Co., Hyundai Wia, S&T
Motiv, S&T Dynamics,

Dasan Machineris Co.

Jinyoung,
Khan Workholding
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Table 3. The rate of patents by companies

Company lI’\Ia:i‘en(i Rate
Dasan Machineris Co. 7 0.52%
Doowon Heavy Industrial Co. 5 0.37%
Mirae ING Co. 4 0.30%
S&T Motiv 59 4.38%
S&T Dynamics 30 2.23%
Hanhwa Defense Systems Co. 57 4.23%
Hanhwa Land Systems Co. 138 10.24%
Hyundai Wia 1,008 74.78%
Jinyoung 28 2.08%
Khan Workholding 12 0.89%
Total 1,348 100.00%
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Fig. 3. Number of patents by year
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Table 4. Top 10 IPC codes 7ol WA AdE $o] B23Q(YURVIA 7HE 1A 7]
IPC Code Technology %)9,] 7]%0] 7HHELQ% ;ﬂo] §_TL}-?§' o] ﬂ-{; ;ﬂo l:}— 6;1:/%]—
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B60K .. . . 10 HFH N A& o)
of transmissions in vehicles 2o vhHo g 3]] Asl = M]:},
F16D Couplings for transmitting rotation; clutches
Functional features or details common to both ..
F41A Table 6. Top 5 association rules by confidence
smallarms and ordnance
B23B Tuming; boring Rules Rank C(zlcfide Support Lift
GO05B Control or regulating systems in general
B61D—B30B 1 1 0.0014 46.482
F16C Mechanical means for transmitting movement in
a flexible sheathing B21J—B21K 2 1 0.0014 269.00
B62D Motor vehicles; trailers GO3B—H04N 3 1 0.0014 122.54
Conjoint  control  of vehicle sub-units of HOSB—F21V 4 ! 0.0014 674.00
B60W . . .
different type or different function F21B—H05B 5 1 0.0014 674.00
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Table 5. Top 5 association rules by support

Rules Rank Support cCeonﬁden Lift
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Table 7. Top ranked association rules by lift
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Rules Measure values

HOSB—F21W
F21W—HO05B
HO5SB—F21V
F21V—HO05B
F21W—F21V
F21V—F21W
{F21W, HO5B}—F21V
{F21V, HO5B}—F21W
{F21W, F21W}—H05B
{F41B, F41H}—H05C

Lift = 674
Support = 0.0014
Confidence = 1
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