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Abstract : As the safety fields are expanding to a variety of industrial fields, safety technology has been developed by convergence
between industrial safety fields such as mechanics, ergonomics, electronics, chemistry, construction, and information science. As the
technology convergence is facilitating recently advanced safety technology, it is important to explore the trends of safety technology for
understanding which industrial technologies have been integrated thus far. For studying the trends of technology, the patent is considered
one of the useful sources that has provided the ample information of new technology. The patent has been also used to identify the
patterns of technology convergence through various quantitative methods. In this respect, this study aims to identify the convergence
patterns and fields of safety technology using association rule mining(ARM)-based patent co-classification(co-class) analysis. The patent
co-class data is especially useful for constructing convergence network between technological fields. Through linkages between
technological fields, the core and hub classes of convergence network are explored to provide insight into the fields of safety technology.
As the representative method for analyzing patent co-class network, the ARM is used to find the likelihood of co-occurrence of patent
classes and the ARM network is presented to visualize the convergence network of safety technology. As a result, we find three major
convergence fields of safety technology: working safety, medical safety, and vehicle safety.

Key Words : safety technology, convergence, patent co-class analysis, ARM, network analysis
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STEP 1 Collecting patents related to safety technology

}

Retrieving Co-class from IPC codes of patents

STEP 2

<

Index analysis through ARM

Extracting significant
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STEP 3 patterns of safety technology

<— Network analysis through ARM

STEP 4 Presenting convergence network of safety technology

l

STEP 5 Summarizing major safety convergence technology

Fig. 1. Research procedure,
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Fig. 3. Number of patents in each section(2007—2016).
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Table 2, Main rules (X = Y) of co—class of safety technology

Rank | Rule Left(X) Rule Right(Y) S C L
1 F21S B62D&B60Q | 0.38 | 100.00 | 175.67
2 F21S&E05B B62D&B60Q | 0.38 | 100.00 | 175.67
3 Cl1D C07D 0.38 | 100.00 | 175.67
4 F21S E05B&B60Q 0.38 | 100.00 | 175.67
5 B62D&B60Q F218 0.38 | 66.67 | 175.67
6 GO6K&B60Q Go1C 0.38 | 100.00 | 175.67
7 B67C B65B 0.57 | 100.00 | 131.75
8 HO5K H02B 0.38 | 100.00 | 131.75
9 B64D B64C 038 | 66.67 | 117.11
10 A47D A47C 0.38 | 100.00 | 105.40

Note: S - Support / C - Confidence / L - Lift
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Fig. 4. Homo—convergence: Working safety technology(Class B).
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IPC Class A9

Class A
A47C - Chairs; Sofas; Beds
A47D - Fumiture specially adapted for children

Class B

B60R - Vehicles, vehicle fittings, or vehicle parts

B62D - Motor vehicles; Trailers

B60Q - Arrangement of signalling or lighting device
for vehicles in general

B65B - Machines of packaging articles or materials

B67C - Filling with liquids or semi-liquids without funnels

Class C

CO07D - heterocyclic compounds of organic chemistry

C11D - Detergent compositions or soap or resin

Class E
EOSB - Lock; Accessories; Handcuffs

Class F
F21S - Non-portable lighting device

Class G

GO1C - Measuring distances, levels or bearings;
navigation; gyroscopic instrument;
photogrammetry

GO5B - Control or regulating system in general;
Monitoring or testing arrangements for such
systems

GO6F - Electric digital data processing

GO6K - Recognition of data; presentation of data; record
carriers

GO6T - Image data processing or generation

G06Q - Data processing systems or methods, specially
adapted for administrative, commercial,
financial, managerial, supervisory or
forecasting purposes

GO8B - Signalling or calling systems; Order telegraphs;
Alarm systems

Class H

HO02B - Switching arrangements for the supply or
distribution of electric power

HO4AL - Transmission of digital information

HO4W - Wireless communication network

HO5K - Printed circuits; details of electric apparatus
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