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An Evaluation Method for the Musculoskeletal Hazards in
Wood Manufacturing Workers Using MediaPipe

Sungoh Jung* and Joongjin Kook
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ABSTRACT

This paper proposes a method for evaluating the work of manufacturing workers using MediaPipe as a risk factor
for musculoskeletal diseases. Recently, musculoskeletal disorders (MSDs) caused by repeated working attitudes in
industrial sites have emerged as one of the biggest problems in the industrial health field while increasing public
interest. The Korea Occupational Safety and Health Agency presents tools such as NIOSH Lifting Equations
(NIOSH), OWAS (Ovako Working-posture Analysis System), Rapid Upper Limb Assessment (RULA), and Rapid
Entertainment Assessment (REBA) as ways to quantitatively calculate the risk of musculoskeletal diseases that can
occur due to workers' repeated working attitudes. To compensate for these shortcomings, the system proposed in this
study obtains the position of the joint by estimating the posture of the worker using the posture estimation learning
model of MediaPipe. The position of the joint is calculated using inverse kinetics to obtain an angle and substitute it
into the REBA equation to calculate the load level of the working posture. The calculated result was compared to the
expert's image-based REBA evaluation result, and if there was a result with a large error, feedback was conducted
with the expert again.

Key Words : Musculoskeletal disorders, MediaPipe, Human Pose Estimation, Human Detection, Inverse Kinematics,
Rapid Entire Body Assessment (REBA)

LM 2 Ak ol W Y AHE 243l T

27 R 240 WA GER 1A 2003243) U
ARI) 43 AT B AFeE ool wEAel  HAURA PHKOSHA ammHnm&°ﬂ£aqu
Aele] ulgo] wob WA Al REAel DBAA AR Wshu glovt DBAA AL ALHOT WL
(Vusculoskeletal disorders o] Ao 0b T gtk BHAE  GIEHIL S| Al B 3 282A A8 b 4 4

MR AT A= ZEALL AT ZZAA A4S 9] 10704 Ws= Z=AA Eghol Xhﬂ +=A4A
HaAZ)7] 93l 20039 TERE AdFolA LA AT 4% E ARGk glom, 2 A2, Tan) P
A% oy SIFAIIRINTY AR AT AT, A A $F Fele) AUYld ol WAl Ao
e

"E-mail: kook@smu.ac.kr Fig 1< /\}q’jq_ AR AT sk Al AaAt

T =

117



118 AR - wEA

g Y B EdlE 4R AN BAES 224 AtelA AR SAUS FYthe XRMERH A,
A Ak HAES vjag Aojok Balxof wh2 2021 F7EA 7]uke] SLAM ZofollA e thefstA 2-gH il
d 71 118682 ) WAL 135787 oF 874%  UTHIS-17] Fig 2= & 7 A|LF 9 b5 725 yehd
2 AL 9lov] WIEHRE 72| F/15H: FAS ok /Y BA MedaPipeS B3 AE FAlH A o
Holw itk W, A A WAoo, T2 S AL AAY JANH AHF FHstol 334
100008 WHAE= AR H]R)L 20131 125%000)A] T LandmakS 2&3tch 243 BE AR sk
20214 1.07%00% 23]2 022%0(14%)7} TAstgon, & 27 nul =3 3xo 2 spAgsict 7 B ] Al
27 AT WlRChoo, 2R 10000 AT T 2ol 92 7RO R $AO| 2= S A4k REBA 37}
247 ABAY WS 0139 35%wolH 20219 wEo Qg
6.12%00 2 23]8] 2.59%0o(73%)7} =7}k A4 Axf
/\]'O'IXH‘SHE 0]‘3]— /\]—U]-Z]—»E_ 7]—/\'5‘]._7_ ())\lxl Ell-’ E—:E_ﬁ 7_—” é—] MediaPipe Pose
§]—X}-_,] I 27]'01"_‘ 7/—1'% ot ‘/l\‘ 9\)1];]' Video Human Tﬂlf‘raﬂs: Pose La:gm* 30 Skeletal

Input Detection Estimation Madeling
16000 700 1
6.2

14000 ETL

- . Assessment of working posture using REBA

10000 9183 Group A scorein || A |

T 343527' 67 919 7E7E e I .‘.:ke‘;eg || Tebea P

3.03 300 Scoren A“ffe R

6000 27 9 St Table € Score Score
Ly s ol coig | —

o 2 105 - Wrist) e

’ 0012 2003 2004 2005 2016 2007 2008 2008 2020 202 " Fig. 2. System structure.
m— ork-REl@ed Disease m usculoskeletd Disorders
e 1] 5.0 pr 10,000 W ork ers Death per 10,000 Workers _ _
2.2 MediaPipe & 0|23t XtA| FH

Fig. 1. 2012~2021 Status industrial accidents in Korea.

TEAA Ag AHE fE e aflRAE SEEA
ZAgto] ol MLl Qli= 5Q1 oo A=Y Al
N Bt 14% ARk AAskL Qo] Axlgo) w¢ A
Z5F AAo|t3]. E3E G820 FAE Ast= A
A AT ATz 2 Ak oz O QA RARE sl= 9l
B7F 719 A8 oF 16%= mj¢- wom, H
B7h = B SHETE Yol qxkEehA A
BW7h Ane) Ageteet Al AV gl AeR
223 Qlef 2 AtollA = MediaPipes o8-8l 2=
A®Ee 2A5}3 REBA malzg

2 R=S At A9dt vjgez 7
k)

Gl mie € 5 Stk

i

OFH
)
N
[e]

o

2. MediaPipe 7|9t REBA 7} A|AH! 151
2.1 AA” HA
B L=RoA] Roksts FHrt AAEL 3219 7k

o
o4 Zeizte] $ALS Tyl $18) 3D ALY A
Unity3DE A= ALgSHEord] M Uit 7}

e o AZY o) 7|43 ] ARIE ARE, 2022

MediaPipe©] 7}o]3z2}el-e 417 717 7](Body Detector)2}
A 227 (Pose Tracken) <42 TAETE 71 WA 71
2712 Fo) AAGAL B3 AA o} ol AA 2
1712 o) 7)EEkeypoinye] HIES} Alo] QA
o, AFge] ROIRegion of InereshE el Zkek. ofv]<|o]

Aol gleka WerElR A4 A7)0 25 Aol
glrhn wekEw o 42717 e A ol 2
=TH1s)
Face detector
w7 with pose alignment ﬂﬁ%\"i&;
Frame #1 e p Pose
Landmarks
; e
image .| Pose
e "| Landmarks

Fig. 3. MediaPipe Inference pipeline.

231K 2 0|28 &BH LT AA
REBA %7}o] "agh wao) 2twg 77| 99} o
95 8)(Inverse Kinematics)S 0] 8-315itt o L5350l 7



MediaPipe & ©]-83F £ Az

Z}
2l

Aol 23244 feledl 37 119

FH ofyuold 9 2EFSH FofoA F2 ANt
Ndoz 4 &8 Forward Kinematics)©] Bitfjto|c}. 7
S oA AFHAA ] e Wgko] B SE A A
T 11 QS dhot x| 9t Hako] HEE= Ao] & 5
Sho] Rt whh & 5RO W el uhel A4S <]
A9} S Jo g Aulsle Ao| HiR o - stolct.
2 AtolAl= o 253 ALRS $18l Unity Asset Store]]
A A| 3-8} Final IKE AR5} tH5]. Final IK+= CCD(Cyclic
Coordinate Descent) 7]5F] %141 & 2-58H(Full Body IK)Z A|
SATH6) CCD= 27} B4Rk wdo) o -5t At
of 3}st o). Fig 4= CCDO| Z&A|AE Uehd
Aolct. ¥hdo] 5742kl 7H4skaL Py o] Base Joint, E+= End
Effectord @ End Effector®} Target(T) Ato]€] 7 2]€} 1-gke]
zpo)7}F Hav) HEE nE (o) 2] ZHE S 42x}A] o
= W3R

Fig. 4. Sequence of CCD algorithm.

Fig 5= AA 29471 A% FH= dd=ods AA
Hdojrh Human IK RE-2 7|28 02 A4 £-29|& spine
£ 71522 Topdown W02 FLAECE pined 7|52
=2 shoulder®} hip S 2 L4 3L shoulder+= head, amm, hand 2 -
/== hip-2 reg, knee, foot © & -/ FITt

Head,
Neck

Shoulder_R Shoulder L
Spine
Elbow R ELoPC

Hip
Wrist R

Hip_R]THip_L
Hand R |-

Wrist L

Hand L

Knee R Knee_ L

Ankle_R
Foot R

Ankle_L
Foot_L

(a) Rig Avatar Model (c) Joint Landmark

(b) Joint Mapping

Fig. 5. IK Avatar Model Rigging.

MideaPipe 2] ¥+ Hl=nt=9} K 29 2] 115 (Scale Factor)
UAJA]7] 5 head, left shoulder, right shoulder, left hand, right
hand, left hip, right hip, left foot, right foot & 97]19] &S A=

=

=

o] #e|(End Effecion=. H=15itk Y28 BE ol#g <]
57% Az s Ads WA e URes ¥
ek

SERTE

31 A8 =A

TR A2we IS AFH] U A=A
A ol AR B 6%
e AAstel &
YL Aoz
A3e o))
CEERRE
o A, g
Bt o %

2 URAE Az TN 7
A7), F2E,

]
H

dHe 94

o
o <
2
o)

ol

Cutting
Machine

Drilling
Machine

Saw Chisel Hand Plane
2 AT B7E i Aol tigh B7F A H(Golden
Reference) & QIZ-33) AR} 3H(HETAYY £ 71
FApe) o3l AA =tk Fogtk 7-FE AE7H= 674
G2 B3l 17 289 QI7H3 Y H7HREBA)
73 mQHos AN AEE W7 Azle] 3

Aoz vt AnE Bk B ¥ YL BNk

Journal of KSDT Vol. 21, No. 2, 2022



120

- 237

Alelet = oA MediaPipe®] Ha=7} o WA At
Holom 7 2 AolE el K BE(Tuk O 13
Aol @27} TAEFYITE REBA A 7k2) 4573, 6740
2 5L 2AGAQHANZ R

SCORE
an

30 - Cxperl
" ity
10

0.0

p? @8‘ Y@C‘ &é ‘“@v é\««“ p ‘(:ﬂ ‘\\# ‘_‘Qa‘& %}‘F\‘ j&v
\}QO & ,_?6’
Fig. 6. Comparison REBA Result: Cutting Machine.
3% 29 A4 M4 vl AikFig 7) AREE o & H]

ESls Eﬂ% Rk ¥ d s 55(Tunk) )
(Upper ams)®] = YL HNeck) S A &Jgh thE
H9lof A MediaPipe7} © WA AF=EATE 7P & Aol
£ HQl EE ENeck) o2 179 o7} ¥R
REBA 5= 717} 3%, 474 0% 204, 39 24| =
LrERt T

Fig. 7. Comparison REBA Result: Circle Saw.

YUY o4l A M G ol AR §) B 8
e E8(Tunk), Hhi(lLegs), SH(Wiish 2] M= %%_‘
P Z(Neck)} o2 ZHLower ams)S A gt ThE H9o

,
*s
o

< y & & & &
& & & @

a G e &
& A &

Fig. 8. Comparison REBA Result: Drilling Machine.

RHE AT A o] 75k %) A1 A2, 2022

A MediaPipe7} o 27| AFEESICE 7P 2 AJolE HA
9191 1 Upper ams)ellA] 1559 @ap7p WAIck
REBA #4357, 44082 T3t A tARuA)E
ehte.

5 2 A A vlal AFig 9 A E He
o o7t 1-eg Adkyo g ujLdt A9E B
S(Trunk)y2 AR 2= 79104 MediaPipe] % ¢7} E]
7| A5 9jt} REBA A4t 67, 5408 Eo5t %3
SAQEA) = Vet

Fig. 9. Comparison REBA Result: Saw.

)1

 2k] 24 A4 v AFig 10) T 8@ Hel
o exrh 1deg Avkyor ulLdt A4us 2en 3
Z(Upper ams), o}l ZLower ams)E A| gt L} R of| A
MediaPipe ©] =7} B A UepRlth REBA F4== 5%, 6
Aoz YT 2ATGAQHA)Z ekt

50
SCORE ;

Fig. 10. Comparison REBA Result: Chisel.

A 29 34 B4 eIz dne 1) 2 9 e

Ay oaf 137407 Hutyog nZdl Ans wWg
REBA o= 25 68 0R FUT A dAdA) = L}
ehygck

274 9 37k 28 A9 FolE vy A
MediaPipe2 0] 48t A1 Hrke A7tz o]2olzl A
of Wil Qkget ARTtel AW HAH 6] 2 A4
§ BF Wiied 32 02 Al 2asa o
OB AR AR 7} Wt THE A2go|
A E29 7} Aset aust An ANAo s gk



MediaPipe & ©]-&3F A Axd 2AAAY ZZAA el F7F 121

- 4= Qlo] duk AkjEAel R-85HA E8d 4 gl

. - 7IEHHD} Tt oheret AR de) B EAo® <l
74 3 014 HE=s}F HolA 2 9y Az} AZo] 7l
L7 Z1 olm) 7] | ¢lofA= Ago] offrh= Txdo] Sith

Fig. 11. Comparison REBA Result: Hand Plane

o) @Ak QoA 2 AHe) 2BAA 5
sk Lhepste ShAIR A 2] Ao
Adole fgo] ogunct ki 74
A T AEe] BrlolAE Aol
SEUC AP kD B 22led A
A9 9 Aol The TEu S AN
£719) 74 aigel gl el slof 49
3w AR A A A gEn
o17] g oEmuTt gl o
=R

=

rﬂ OIﬂ BN

CENER
g oo A &
mel opjel, 2
B A AT
%3 ol2 o

2 Uehit ®
2 olgstel 4]

o A gstol Qg

227 Ane
A
AJRYN BT 2
we 27 Fo welx 7
o) 98 Be wele AEshs
QoM MedaPipeo] M3 714&
Ae] AAAHE 273k, REBA 71HE 48
B0z AAAE A Pe s v
A MedaPipeS |83} 210] HAE 233 B
dEnkaS H5shgon, H53 A Aok ol
23D 2= B HgAA TR A2,
itk 2t ¥ A=okze] ArhE2l 91XS o] §5) REBA
P el R BAEC] AES Aol U4
& peldlilth =3 SUT 994 e A 7

2
Ho
H

Ag A A" T} Q7EgEr ARsLe] Wb Anke} v waslg]
om, vl Ay} JM Aol 2fol7k dles & = A

L.O

ATk SHARE MediaPipe @] #AZTE 71A|8} 7|52 HE7)
o] B7l AN Bz ARE FgE o] B2 95 &
L A7} o SRdME A7l B 4 9g Ao

ToRE R—
2 7)ok B3k ARl thak 2ot JES sl

ool BF AFRE T FhietE olgs ofel 2wl
A Y GE shte] Gyom Astel AL
35 JoES kol BrshA Ak

o

tne s

1. nd., “Musculoskeletal disorder Protection Business
Manual,” Korea Occupational Safety & Health Agency
(KOSHA)  Retrieved May 6, 2022, from
https://kosha.or.kr/kosha/data/musculoskeletalPreventio
nData_G.do?mode=download&articleNo=296739&atta
chNo=230707, (n.d.)

. Kim, H., Park, H, Park, K, Kim, W, Yoo, C, Kim, J, Park,
J., “An Analysis of Characteristics of Musculoskeletal
Disorders Risk Factors”, Journal of the Ergonomics
Society of Korea. The Ergonomics Society of Korea,
August 31, 2009.

. nd., “The status of industrial accident (2012-2021),”
Korea Occupational Safety & Health Agency (KOSHA)
Retrieved May 6, 2022, from http://www.kosha.or.kr/
kosha/data/industrial AccidentStatus.do, (n.d.)

. Unity, https://unity.com/

. Unity IK, http://www.root-motion.com/finalikdox/html/
pages.html

. CCD IK, http://www.root-motion.com/finalikdox/html/
page5S.html

. Mediapipe, https://google.github.io/mediapipe/solutions/
pose

. Patryk, R., “Detection of human body landmarks -
MediaPipe and OpenPose comparison”, Non-profit
project with the aim to use Al for Polish Sign
Language(HearAl) Retrieved May 6, 2022, from
https://www.hearai.pl/post/14-openpose/, (Apr 3, 2022)

. Cheon, W., Jung, K., “Analysis of Accuracy and

Reliability for OWAS, RULA, and REBA to Assess

Risk Factors of Work-related Musculoskeletal Disorders”,

Journal of the Korea Safety Management & Science, Vol.

22, No. 2, pp. 31-38, 2020.

Kee, D., Park, K., “Comparison of Posture Classification

Schemes of OWAS, RULA and REBA”, Journal of the

Korean Society of Safety, Vol. 20, No. 2, pp.127-132,

2004.

Jung, K., “Development of a Semi-Automatic Rapid

Entire Body Assessment Model using the Open Pose

and a Single Working Image”, 2020 Korea Industrial

Engineering Association Autumn Conference, pp. 1503-

1517, 2021.

10.

11.

Journal of KSDT Vol. 21, No. 2, 2022



122

- 237

12.

13.

14.

Kim, J.,, Park, H., “Working Posture Analysis for
Preventing Musculoskeletal Disorders using Kinect and
AR Markers”, Korean Journal Computational Design
and Engineering, Vol. 23, No. 1, pp. 19-28, 2018.

n.d., “2019 working environment factual survey,” Korea
Occupational Safety & Health Agency (KOSHA)
Retrieved May 6, 2022, from http://www.kosha.or.kr/
kosha/business/inspection.do, (n.d.)

n.d., “Musculoskeletal Risk Assessment Tool Manual,”
Korea Occupational Safety & Health Agency (KOSHA)
Retrieved May 6, 2022, from https://www.kosha.or.kr/
kosha/business/musculoskeletal ¢ d.do, (n.d.)

. Kim, J., Oh, S., “Metaverse Based Virtual Reality Space

Consulting Service Platform Research and Development”,

BhER|E| 2 Z o] 7|458k1A) A1 AR, 2022

Journal of the Semiconductor & Display Technology,
Vol. 20, Issue 4, pp. 130-133, 2021.

16. Song, J., Kook, J., “Building a Mobile AR System
Based on Visual SLAM?”, Journal of the Semiconductor
& Display Technology, Vol. 20, No. 4, pp. 96-101, 2021.

17. Song, J., Kook, J., “OpenVSLAM-based Cooperative
Mobile AR System Architecture”, Journal of the
Semiconductor & Display Technology, Vol. 21, No. 1,
pp- 136-141, 2022.

H4=9:20229 69 82, AAFY: 2022 69 20,
A A 2: 202219 69 23




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


