Journal of the Korean Society of Safety ISSN 1738—3803 (Print)
Vol. 35, No. 4, pp. 92—100, August 2020 ISSN 2383-9953 (Online)
https://doi.org/10.14346/JK0S0S.2020.35.4.92 http: //www.kosos.or.kr/jkosos

Monitoring Trends of Safety Technology Development of Industry
Fields Using Patent Analysis

Yuri Choi” - Yongyoon Suh™'

'Corresponding Author Abstract : Along with the rapid development of industrial technology, the industrial
Yongyoon Suh structure has been continuously changed. Accordingly, safety technologies have been

Tel : +82-51-629-6467 gradually developed to be applied into various industrial fields as well, not limited to a

E-mail : ysuh@pknu.ac.kr specific industry area. As a result, it became important to analyze and predict trends of

safety technology development in order to establish technology strategies for industrial
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Accepted : August 5, 2020 information. Thus, this study proposes the patent analysis of monitoring trends of safety

technologies of industry fields, taking into account both static and dynamic aspects
through index and text analysis. First, patent documents containing safety-related
keywords are collected from the WIPSON database for extracting technology information.
Then, the development trends of safety technologies by industry fields are identified and
analyzed through the analysis of indicators such as marketability, growth, and activation.
The results of various indicator analyses of safety technologies are visualized to compare
among industrial safety technologies for businesses and technology developers. Second,
textmining algorithm is applied to identify trends of specific technology keywords of major
industries extracted from patent index analysis. As a result, it is expected that the safety
manager uses the patent analysis of safety technologies to provide safety technology
information with safety-related companies and institutes. The extracted safety
technologies are applicable to business practice and predict future promising
technologies.
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Transport/ k H: electricity

Fig. 1. Safety management based on IPC,
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Fig. 2. Research procedure,
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Table 2, Index of Patent indicator

Patent . .
indicator Equation (from sources in Table 1)
L Number of family patents /
Marketability Number of granted patents
Static Diversi Number of classified patent codes /
analysis versity Number of granted patents
. Number of cited patent /
Ripple effect Number of granted patents
Growth Number of granted patents per year
Dynamic | Activation Grant patent number for 3 years / Total granted
analysis patent number
Novel Average number of patents cited for 3 years /
ty Average number of patents cited for total period
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Table 3. Status of occupational accidents in 2017

Industry classification Number of disaster | Number of deaths
Construction Industry 25,649 579
Manufacturing Industry 25,333 433
Transportation Industry 4,237 121
Electric or gas Industry 87 4
Mining Industry 1,653 417
Fishing Industry 59 3
Forestry 1,124 16
Farming Industry 555 6
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Table 4, Technology field of selected patent class

Industry Patent

classification class Detailed technology field

Human

Necessi A62 LIFE-SAVING; FIRE-FIGHTING
ecessity
B26 HAND CUTTING TOOLS; CUTTING;
SEVERING
Manufacturing
Industry CONVEYING; PACKING; STORING;
B65 HANDLING; THIN OR FILAMENTARY
MATERIAL
Transportation B63 SHIPS OR OTHER WATERBORNE
Industry VESSELS; RELATED EQUIPMENT

Construction E04 BUILDING

Industry B66 HOISTING; LIFTING; HAULING
ENGINEERING ELEMENTS OR UNITS;
GENERAL MEASURES FOR PRODUCING
Machinery F16 AND MAINTAINING EFFECTIVE

Industry FUNCTIONING OF MACHINES OR
INSTALLATIONS; THERMAL
INSULATION IN GENERA

COMBUSTION APPARATUS;

Gas Industry | F23 COMBUSTION PROCESSES

Table 5. Number of patent classes extracted by year

AN

. patent
“.class| A62 | B26 | B63 | B63 | B66 | E04 | F16 | F23
Year

2006 12 11 8 18 15 7 29 7
2007 4 10 10 16 10 8 24 10
2008 6 7 11 13 12 6 30 5
2009 3 6 3 13 18 9 11 0
2010 8 14 3 19 13 16 36 5
2011 8 16 5 16 19 16 30 1
2012 11 15 4 25 12 19 26 5
2013 18 19 8 18 19 22 45 5
2014 10 15 7 26 25 24 45 4
2015 36 11 8 24 29 38 78 8
SUM 116 | 124 | 67 | 188 | 172 | 165 | 354 | 50
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Table 6, Static analysis of classes

Class Marketability Diversity Ripple effect

A62 428 (3) 247 (3) 425 (3)

B26 6.02 (1) 233 (4) 14.93 (1)

B63 243 (8) 2.06 (7) 334 (5)

B65 3.69 (5) 230 (5) 453 (2)

B66 577 (2) 1.99 (8) 340 (4)

E04 2.81 (6) 2.61 (1) 3.07 (7)

F16 418 (4 251 (2) 3.19 (6)

F23 2.66 (7) 2.08 (6) 1.98 (8)
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Fig. 6. Growth of safety technology.

Table 7. CAGR of each of safety technologies

Patent Class
A62 | B26 | B63 | B65 | B66 | E04 @ Fl16 | F23
Cg/gR 12.98 0 0 325 | 7.60 | 20.68 | 11.62 @ 1.49

Ratio of granted patents inrecent three years
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Fig. 7. Activation of safety technology.
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Dynamic index Class Rising keywords
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o A62 * breathable, pressure, strap, rope
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E04 * barrier, anchor, roof, structure
A62 * breathable, pressure, strap, rope
Novelty
B26 * handle, sensor, razor, connection
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Appendix. Dynamic change of safety technology with respect to industries (2006~2015)

Class 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
strap strap fall emergency support water connector structure apparatus rope
harness material plate support emergency hole strap belt structure harness
A62 apparel coupling strap breathable inert tapered lifeline breathable strap coupling
seat animal cable pressure breathable structure tubular apparatus electrical latch
belt collar lock disclosed pressure seat frame rope spool fall
blade blade blade blade blade blade blade blade blade cutting
detection cutting actuator razor cutting cutting cutting handle housing blade
B26 cutting detection sheath skin handle housing handle cutting head handle
cutter handle handle contact razor detection sensor guard shield knife
spring mounted levers control teeth guard relative light razor sheath
water water boat valve airbag inflatable vessel hull strap inflatable
shroud blades support hydraulic connected bladder water diver frame edge
B63 storage flotation keeper backup positioning base elongate buoyancy support leading
apparatus opening strap boat bottom seat tubular designation flotation steering
hydro switch watercraft firing hinge water winch opening seat section
valve safe belt housing signal container container cover container container
sheet tank needle mechanism container tank safe opening tank opening
B65 tank seal housing elements housing outer base tank pressure locking
safe coin elongated pistol belt opening signal valve shield material
container roller strip locking mechanism valve overlay segments valve conveyor
elevator lock shaft elevator elevator elevator elevator elevator elevator control
distance frame control rope shaft link signal switch drive elevator
B66 speed brake drive governor sheave lift gear circuit support connected
braking support signal circuit guard control control apparatus arranged contacts
direction control crane overspeed movement circuit drive latch light load
support base cover support panel pool support support insulation base
ladder clamp plate housing window cover frame barrier rail support
E04 post pole filter present component swimming roof ladder barrier extending
plurality strap post invention support outer barrier post safing roof
rail attached chamber pool emergency barrier pole anchor lockout attached
valve valve valve valve valve valve valve valve valve valve
pressure pressure flow spring flow connector fluid pressure housing pressure
Fl6 plate piston mechanism bearing control male control latch mechanism | mechanism
section fluid fluid chamber hose coupling force hook flow brake
control flow coupling inlet pressure voltage disposed fluid actuator locking
lighter pilot cylinder slide electrical charcoal flame closure speed
stopper casing section supply conductor torsion display frame fire
F23 pusher controller chamber base burn valve combustion shaft blower
circuit shutter fluid valve tube ignition nozzle candle water
mounted base candle chamber igniter flint water fire drain
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