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ABSTRACT

Objective: The aims of this study are to investigate the trends of intellectual property in order to identify the
ergonomic approaches on musculoskeletal disorders, harmful factors of musculoskeletal disorder, and to find

the potential applicability of motion capture technology.

Background: Ergonomic posture assessment tools often showed interrater variance though the usage is easy
and practical in industrial fields. Moreover new technologies such as motion capture showed the potential
applicability in posture assessment. So ergonomists and practitioners became interested in the intellectual

properties on musculoskeletal disorder and motion capture technology.

Method: Intellectual properties were collected with the combination of keywords such as ergonomic,

musculoskeletal disorder, and motion capture using the KIPRIS (Korea Intellectual Property Rights Information
Service). Collected intellectual properties were classified into ergonomic area and not ergonomic area except
unexamined intellectual properties. This study investigated the trend of application of intellectual properties

and the probability of using motion capture technology.

Results: Few intellectual properties with ergonomic approach on musculoskeletal disorder were founded
though many products for rehabilitation and sports. One hundred twenty five patents in 1105 patents on
musculoskeletal disorder and 138 patents in 1908 patents on motion capture technology were classified into
the patent that ergonomic approach could be possible. The patents related with ergonomics area were rapidly

increasing after 2010 and there are good opportunities for ergonomist to apply the patent.

Conclusion: This study found the opportunities on novel methodology in detecting the harmful factors of
musculoskeletal disorders and the motion capture technology can be applicable in ergonomic postural

assessment.

Application: The results of this study could help the ergonomist how to prepare the ergonomic patent, and
could show the potential use of motion capture technology in detecting the harmful posture of
musculoskeletal disorder.
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1. Introduction

TE4A et 2#H HYO| ME2E s Z2EAAES ool gt AMRRIRE ZAR| Q14 =F0|
SIEACH, LT YASts ZS4A RS o2 25l 2E2EA RHQAXAIE HAISIESR 5t
ULt (KOSHA, 2012). 2|1 2537 |FHQAZAL At FIHHQl HY Bt/ HQOSICHD Tt (=
A0 AHSEE HAXIM 4 =21 OWAS (Ovako Working Posture Analysis System), RULA (Rapid

Upper Limb Assessment) EE= REBA (Rapid Entire Body Assessment)2t 21K|2] £ 22 HIst= JSI (Job
Strain Index) 2t ACGIH's HAL (ACGIH's Hand Activity Level threshold limit values method) 1t 22 241 Y&
FIt2 MAl g A #HESED AT (Karhu et al, 1977; McAtamney and Corlett, 1993; Hignett and McAtamney,
2000; Moor and Garg, 1995; American Conference of Governmental Industrial Hygienists, 2002).

QIZtESH HUXM 242 ZYol| SehS DIX[X| B2 AFSO| ZHESHH BIE0| HA 2%= §HS
ZtX| 2 AKX (Genaidy et al, 1994), B7HAt7F HAXE #S0H0] QZESSHA MUK 245 HABH:E
MFO A EIEARZE SHLe| RAXIME THEA Bt 7H580] e A2 =2 LIEFGLEE (Burt and Punnett,
1999). fEoH AN BES| ZEE MEStASE HYUKMME BRE A2 ZFOIAHL (Lowe, 2004), B7HAt
Afole] B Ztk ERIF LXISHA| Bi= Ee0| 2 A= LIERRTt (Bao, 2009).

BMX (motion capture) 7|=2 x| st A7 O|F0X| 2 o, MMSES HHEEOE FFS0
=]

GO ¢ RREE HLAZ = Us 7IE0Inh ZHUNE A 7|AM LA, FHA B4, MEMS (Micro

[=] — o
Electro Mechanical System) dIME 8% MAMEA|loz RS 5= QUOM, 1990E0] SEHEH THaleid
(virtual reality) o] LS =0|7| ¢ F-SHHLE (Foxlin, 1996), FHE|A 2HXto| HHZA,

Mg S0 MEEIRA2M (Sutherland, 2002;
22 5|10 QE 7|20|CH (Ahmed, 2013). £+ ZMAN 7|22

&Moo 2 DLIESHALE (Ferguson et al, 2011), MA|ZIC 2 EXHESH R AXIM Q| 21
LRI RME HIZEE = UEE =82 & 5 ULt (Vignais et al, 2013). EE2F Kim & Nussbaum (2013)
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3. Results

3.1 Statistical classification
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Table 1. Search results of patents for each keyword

Number of patents for each keyword

. ("musculoskeletal | "harmful factor of
Status musculoskeletal . B N . "
. B disorder ") musculoskeletal motion capture
disorder " - . "
*("ergonomics”) disorder
Applications 1528 92 93 1908
Granted 832 33 20 729




Rejected 273 17
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Table 2. Search results of patents related to ergonomics

xHiH
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© A=Al 110522 E5 &
a

| QIZB3t Hofo| 56| £ 7149 52
£ Table 30/ LIERYQICE "2BAA TS OR $5E 53 5 753%7 So|2 SEEUS
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Bl SR0| =0 ES{HAL

Number of patents for each keyword
. ("musculoskeletal | "harmful factor of
Status musculoskeletal . B N . Y
) g disorder ") musculoskeletal motion capture
disorder Y o . "
*("ergonomics”) disorder
Applications 125 18 1 138
Granted 82 (65.6%) 11 (61.1%) 1 (100%) 94 (68.1%)
Rejected 43 (34.4%) 7 (38.9%) 0 (0%) 44 (31.9%)
Period until registration 5904 620.7 329 299.1
(days)




Table 3. Search results of patents related to non-ergonomics

Number of patents for each keyword
. ("musculoskeletal | "harmful factor of
Status musculoskeletal . B . . Y
) B disorder ") musculoskeletal motion capture
disorder ; o . "
*("ergonomics”) disorder
Applications 980 32 19 858
Granted 750 (75.3%) 22 (68.8%) 5 (26.3%) 635 (74.0%)
Rejected 230 (24.7%) 10 (31.2%) 14 (73.7%) 223 (26.0%)
Period until registration 816.4 1055.6 28.4 919.2
(days)

3.1 Trends of patent application
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Figure 1. Trend of patent registration on the year
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Table 4. Number of patent registration for recent 15 years

Keywords
Year Y ("musculoskeletal "harmful factor of
musculoskeletal ; B . . N
disorder" ”d|sorder ‘) ) musguloske!'etal motion capture
*("ergonomics”) disorder
Grant. App. Grant.” App. Grant.” App. Grant. App.
(Grant./Rej.) ” (Grant./Rej.) ™ (Grant./Rej.) ™ (Grant./Rej.) ”
2000 0 10/7) 0 0(©/0) 0 0(/0) 0 52/3)
2001 0 10/7) 0 0(©/0) 0 0(/0) 0 5@2/3)
2002 0 2(1/1) 0 0(©/0) 0 0(/0 0 4(1/3)
2003 0 2(1/1) 0 0(©/0) 0 0(/0) 0 6 (0/6)
2004 0 10/7) 0 0(©/0) 0 0(/0) 2 5@2/3)
2005 0 5@/3) 0 10/7) 0 0(/0 0 76/1)
2006 1 5@/1) 0 0(©/0) 0 0(/0) 4 54/1)
2007 8 5(3/2) 0 0(©/0) 0 0(/0) 7 118/ 3)
2008 1 12 (8/4) 0 3(07/3) 0 0(/0) 2 1211 /1)
2009 2 11(5/6) 0 0(©/0) 0 0(/0) 7 12 (7/5)
2010 5 21 (15/6) 0 32/1) 0 0(©/0) 5 13 (9/4)
2011 13 18(11/7) 1 5@/1) 0 1(1/0) 11 1110/ 1)
2012 12 25 (19 /6) 1 6(5/1) 1 0(/0) 7 19 (16 / 3)
2013 15 118/ 3) 4 0(©/0) 0 0(/0) 18 19012/7)
2014 19 44 /0) 5 0(/0 0 0(/0 17 3(33/0)
2015 6 1(1/0) 0 0(/0) 0 0(/0) 14 1(1/0)
Total 82 125 11 18 1 1 94 138
(82 / 43) 1/7 (170 (94 / 44)

" Granted patents on the year

" Applied patents on the year and (Grant./Rej.) stands for the (Granted/Rejected)



4. Discussion and Conclusion
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