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The Effect of Real-time Navigation
on the Reduction of Greenhouse (Gas Emission

Jeong Su Kim" - Junseok Oh™ - Bong Gyou Lee™

ABSTRACT

This paper shows the positivistic approach for analyzing the effect of ICT on the reduction of greenhouse gas (GHG) emission. The
real-time navigation was selected for the ICT based service in this research, and the CO2 reduction ratios of the optimized routes in the
navigation were compared with the reduction ratios of the shortest routes in existing navigations. The results of experiments showed the
driving based on the optimized routes has more reduction effects than the driving on the basis of the shortest routes. Also, new
evaluation method for GHG emission was suggested by the quantification and monitoring approaches on the basis of the Clean
Development Mechanism (CDM) in this paper. The results of this paper can be used as a preliminary research for the effect of ICT on
the reduction of GHG emission. The evaluation method which suggested in this paper will be suggested to CDM as the new standard for
the reduction of GHG emission in the transportation field as well.

Keywords : Green ICT, Real-Time Navigation, Optimized Route, Green Route, Energy Efficiency
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Table 2. Equations for fuel consumption according to speed

S 4% osEz WE AR
ST ST
U < Eco speed _ 06
e (lem/h) Y(g/km) = 1313.70
d U > Eco speed Y(g/km) = 054470 +
] (km/h) 78.746
2|2k
e U < Eeo speed 1 g0 nm) = 13137005
o (km/h)
U > Eco speed Y(g/km) = 0.6175U +
(km/h) 62.478
U < Eco speed Y(g/km) =
= (km/h) 15555707058
el U > Eco speed Y(g/km) = 0.0797U +
(km/h) 144.19
. U< (f;‘;h?peed Y(g/km) = 1818.1U 0%%
[s] Zé]
A}eF A U > Eco speed Y(g/km) = 0.3184U +
(km/h) 95.66
U <(E§;hipeed Y(g/km) = 1539.4U°5%
LPG
U > Eco speed Y(g/km) = 0.5056U +
(km/h) 117.39
U < Eco speed _ 06187
o (am/h) Y(g/km) = 1970.1U
U > Eco speed Y(g/km) = 0.1791U +
o (km/h) 145.07
b2k
A} U < Eco speed Yig/km) = 1849.8U 05151
LPG (km/h)
U > Eco speed Y(g/km) = -0.1348U +
(km/h) 159.9
LA EHS Aol AR ANFS EARE AL 4
Aoz 953 Aol RAbsah fad B g A
ZZAE FFy wolagl o] dste] RYEHHe] 7}
538 o)A T Y o)At R AAHE HAEEo 7H4E
olEE 2% dRsNFS W AR e e

EOl =1

oH19]. o WS me] BARATN AN Yo
Table 29] A& Wen o2 Foho] HEQNINS £5Y
F ok olsh @, nEdom AgE F7h wele) &
v] A3 AYE loEE Agse] Z2AE BE
ozl BEe] AT Ao AR AL A2 5 3
or oed AR ALgael 2ATIA WFALE A §stol
2 BEY 2Aks MBS A4T ¢ Adn

B eRdAe 3] SAEd 45T e e
2 AN Aol 2Tk wEY REEDE APS
Fote] BQlska o] & Fstel AHGATIES] AAFA At
= 7K @At olesalAkel SK d#EFat KT
< 2vtEEZ g9 HEs PCE 53 WAl Aujz=g A
Fotal gty SK el Ee] E(T-Map) ¥ AzEwt
ofyet dxe] mEdads AAom wtgste] HHo 3
22 Awd Foh tEbd 2 Aol SK delwe] i

& AR Aol d o= AR

41 ME Hel B

AN Aol Ae Sk WE FHETRE Dol
7 9lstel B2, WESY, AR 54 ue 8 298 F
Aelel A9e ARG o2 Foke] F NS HolHE
gssgn o delgE 24 AgAA 1244l g =0
or] o= Bl FAEI Ak iAol B 7t 967
2 wad, A% oA 2 ue, wA 242, 57
¥ 27, AAY 2427t WEAG weh, WAAZ W
FAY, 0 A WEAF, ARSAel wel, Hu
AW, Af Aoz ydu. w3 A9L 9elo] Table 3
3} o] 7t Ae) Zoldw 24 Azsh Ael Btk



Table 3. Equations for fuel consumption according to speed

T N3 F | FA2km)
AT A - -
= 6.85
@A 2 HEE A N
=@ - Ay A 5.62
AN - Ay e 931
714 -
A AAE - FES | FA 11.98
AENA - F9AH o 3450
371e AHRAA - A5y W 26.08
serAE - GHETA A 3971
ook Ze AL E Vo R I AU vt 2
th ¢4, Table 3° goldl MaAl thd 73tel thste]
gy ATARE &8 FEArel duk ujA o] 9
3 A Y FEAEE HAE F Hal B4t 344
gl Wrke SRR AAIG AAhH Aol A
MR golstl

Ao} duk UnAlel e HAGAY A2
el Fig. 2% Table 30 Yepd 73+ 5 ‘SHaAlA 2 9}
S TG A1 R AEE HoFELh

aga Zb Gl A Al (f A 7] T 3ARE)
GPS HolH=Z FYPEAHS HAsta dsaRFgoe=
2 WEFS AP ETh o714 GPS dlolH e AR 914
tolE 9} &X(km/s) tlolEE e #3E doH F
oANA Hilta - ATHAE S o] o] &3] ¢

dekste] AARG o714, adt & AT

HolHE o)A =

of s 3l FHE dolE F FolX(outlier)E AAsH

71§13 7150l ol 7|E FAA e FF=A 7}

obd HHE AEg Tato] B Ao AAH Foz AA

do]E 5 5%%F ol 4R AAGY #AFA ZHE BAE)

A oF 182 HAAsAh T3 TN =2 4 A5 A
3 % &5 RgL ARRE o

# Jeia B S I

L as @

W8P

BEHpEA OIS o =
FHCHE= a®

ouy an? =

i an & o
s F 5

7 -

— -

L6\

wAZHpEAOlE, ¢ e
t -
E®) HEY=

C

Fig. 2. Setting the path according to shortest path and
optimized path

A 2 Agd duk e Aol At A Az k] Alo] A 9]
= Fig. 3A, Fig. 3B} 2t} AA 7]

HAIZHHHIAIOIE S 2a7tA s dgE 24 39

Aol Esto] HAXo m2st A T TS
T Sk Wt BaATke] dAE 2o RS Y F
Atk ol Gy UmAle]A o] A felle Alee] JFgs W
of Z3A|zro] FIE kA AA YR Alo) A gl
AN AFHRE BGEHT] W AR AT A
o2 o F 9tk 247t~ WEF SHAME Azt
W AlelAd Ae A BEEIE B 5 e Aoz Uehy
t}. Fig. 3Boll uepd upel o] AAZhfn| Aol AR
ojAl3lel A Z WiE TS 95361kgoE UuF UH]AClA 7
29 o] o] 12.88%7}

Absteta F vl 1094.59kgel W}
=

i
1
a

Ant. £, A= A oltstda

& ©AE FelA 16694kg, FAE TATOIA

243.08kg, A8 FirollA 5445%kg o 2 UENRTE o] A
AR Aol o] HA AR ArE R Alo] A HehA
2ol wa] 27t 975%, 14.04%, 13.27%9] o|Atsletavt 7+

a¥E
g
P

o %7]

As Bolgd ol& wgoz AXu Al &

HARRR AFs AL Ao A= o7k S7F
@3A Ak A deds slew MY

thosARE AR R A gl v fHashs
&5 Holudl ol A Al ¢34 e 1

5000

aoo0
000 [
2000 [

1000

rddzg HHAd20] ZHAIHS) Hlw

mEEAHE|(P 4 E 6.84%)

mEHEPHHE 20.78%)

EHE|PfHE 2559%)
mEE CIHE 20249%)

HEHF= ElY

20

10

so
a0

a

HHEEIHE 1453%)
L~ l mEH (FIHE 14.22%)

o =

x|ctAd 2o 2= HE 0| ZHH 2 (km) H|

1 mEEE|(E TS 19.74%)
mEHE[(SIHE 1029%)

HHH= E|Y

Fig. 3A. The comparison of travel time and distance

according to shortest path and optimized path

KIPS Tran Comp Comm Sys



40 ZEMEIES=2X/HFEH 2 S8 AL H23 HM1=(2013. 1)

AR, Tl A 5 st o] AH|AE] AT
oAz K= AZe| EME T (km/h) Hl ~ co o =
Ha Qi) o]y e ARFA VN H|AES ALEAel A
8 83 HJRE HAAGOE AFsY A, dA, 2 5 &
50 [ o oFEl o FEO = o] 51 A1 EA] ] L0
ag =EE|ClHE 30.82%) o R A% BeS Fa Ak ol s 1_]7]3%
0 b = Al E 35529 FAER ofEl AEFAVE BHS Hste A49 Ast
0 _am AL E 58199 o] AN GFdEgS T Aol ARFAVE A
mEH FHHE 45630 -
b . R e Hoz ¢14s)o] gk A ol ANEN| %0 LA
° 45 St $a8 Fuol Ha gon oF B 24
R B - _ -
b AEFL olu] AP FEolgtn B 4 . 53,
HEARg ANaze] 247k HEdke) vl AgozHEH HAHE vde HEAY FHoHd & 4
1200 S F1 7] wEe] AREANVES F_5he] o] 2
1000 [ ANAE FaAF7] A% AFEe] s o). kA
e oeld AHENIEY LAls PEo] Gd G
L~ = [hi—1 o, _ = -
&8 THE M E 15.27%) et AHZAMH| 20 A7FA 75 Hube] gk o
o0 i mEHH ChEE 1288%) T mr] sk A A o)
200
0 welA] B =goa s AAZUR Al MuAE 58l
Hua= F AN Ee S = F v ﬂii* A 229} o]
. . L bz =] 5] o}lslod X Q% Al
Fig. 3B. The comparison of travel speed and GHG emission o) Frpgel thate] AltaTh B o=FelA AlgE A
according to shortest path and optimized path AP Aol e mUE Y AlE o ) ]E1 wo]zof A
Efa Jx E‘ri &85} aiﬁ-‘ﬂ WEFEE AR

A quz AT £ATs FOaeR et
$7} glom o] Aulz AguANAY MEF Fo)E W
adebn gl ek olel vate] W BARAD

Fl

SATF &g e ade] g 71EE A A ATHIIL 7] #lsted AEVJ‘ES’% AX”'EA %%‘7}* W EFE v
ANZRE AR e AREAT]| LSS B Au]xo] sttt olS flste], FANTAA WHES vwtew &
7] wRo] Au|s ARG Ao LA bs wjEEs = 4 Hlo]zekel Alute] 05 AAISITE o= 7|9 uH Al o]
otk AAZHH| A AS Ed AREA AH| 2 AL T A o] HAddzz AofuAnt 37 deold ARl &

o)A ea7bs MEEIE T bR Uehdth 3, A7 Aol dolHE ARt FEdrke HolA FANLAA
gulAelde) Arage] A2z Jlue Arg Azac B vl Avu2s Aok AT clld el
= oA U= ulEgalelr), B =Ro|Ad AAsw Q) zepgl AR AHFAVIEY delH A ¥ 8%
£ dolzgiele]l 4 ol AuAe e Froly] @ Mol AvHe AF Mo wA EANE Tl
B AAUEA S HaAh AR wEYel Frhg  F ¥ BWALAAL Mejnndd 47 @Aue A %
W $AARE ARuste] AANA AR Frhge  BHAC wEAL W G awla BAzis vied 47
©3 A7 o]Fo W dgingt SAVA wET =7t = fsle] AR dAF FdH AZ dolHE do AdS
ul go}ﬂ] g ole eAsA wjE wEggs) "Gg 5 AAstdeh A A3, AAZIWH A OIS AbEste] H A
i $AA5E o o5 Al 2% T U ARZ ol5® AT A AUG SEE AT 29
WA Ho] ] AN B Lasks WEY gae oS 1S BREHD JLOR vEth wd, o) <lste] o
oA HAT LA} AN ot T AAEE 3ets WEHo] FUAEe 3y Ffuc ﬂi—a—}o?{gtq
oo e8 & AT o2 Ade] up pasA M DU AE NS GG we o wE daad
_ HolE ZoR yehdth AREA7|E] A B 24
o eAsks WEFS FUeoR F§HE Fgoldh -

b AT A AR g pe P AFENE WIE AL RaEAAE Asos
Bohe v aAnae AEe e Aea w oo EAEIE L8 SUIhE USANS sl
UEY Asgel QA AAAze wesel Agae gy oo = PN ARK ARGE Aol g
e o2 ol Weast adle 24z ‘%7}01] ]
of AAQ LAk PEHFS WS 2 S Bt

i E gl
5. HE ¥ AAY Aol o[BI A5E SN o]z QAT ol4s
Ba wEde] Fbet o] Qurdolrh kel o
ANENNES o n F AvtEuols W ol FEA  AWE EAXY WLE EFTL] B Aol AN
o WAE Folol Wildwd, ANNEAND, AANBRE  WHAAS BES] ZAAAAY A} vtk WHE



o2

o

Y

o2 > A
o rir

N

o

Og(:,"

>

P
o

(o3

[

> 1o
o

o

e

N

[
Lo
= o
o2 offt
ogl o

|

"y
I

al

N

ol
—

)
o
o
oty
-~ ol
ol
N
o
ol
ol
o 2 o

off &
=

o T [o
o i
* i
_)\i
=
o
o
24_‘

moe ™
of Cizln

N9 ol ol

>
o
=2
)

oot
oft o

R
~

uy ol N
o

L e

ox mﬁ

X
=
>
fir
__(T\_"
o
ki)
=
o
r >
o

o
o
r

o

=)
P‘L‘

fe -
=

18,

ok

tlo

o

NN
A
& w'

o2 ¥ =)

o 30 o
oo
re
2

o -

2k

I of
~

ooy O

. Lo

o o i
o mi

> N @

s
v e
o N

=

o
KC
iz ood
32 ¥ >

1 g -
N
=
o & oo
r
tE R
4
o

s BORAr

o[

o U

i

Y

z I
. st

2oy 2 2 omx oo ol = O
it 1o oo
o o |o )

2
o
o
N
N

N

N

ol

.

rlo

L

o

o,

X

__)il_lll

I 2

o
N
T
o
fil
oo >
=
E {
o
o,
=
>
=
Ho
o,
N
N
oZ

Sl
=
oL
ol
N
2
2
o
>
by
2L
>,

o
M o ¥0 9 1o > ok v

T [o
>

o

2

iy M

o
bt

B

o o
ol

B

s, 9 AN M

it
ot
i
N
o,

J

ol 2
o
o
ofr
ol
>
rﬂ

A o
o
)
=

oo
o
i
)
o,

sk

‘o

Kl
ol
o
e
fo
o
i3
ol

[e3

> oo
&
2

o af

o 4

0

£
Hmelﬂﬂ_ﬁoﬁéﬂ‘

)

i3
dn

B~

=
b ol
o

o o

oo
o
ot i
|
o
o |
o
EL
2
r\l
B
Tl
o,
re
o
B ol
N

e Moo

AN A Ko ool 2 R

>
-

0% o rlo 1T o Hf M mo N

Job E oz ooz T S
=2 o 3 of offf X

N

i
o N

2 T gxoob O

she] o]
ol Al A8tz Fh &

Aol R opEl, AntES]A, J,
o] thFe Eofell Al ARFAVE] A7k g
FEgH H7kel WE A7t ol Fod 5 A& Aotk

S
» =
=
N
o
¢
=
-z
[> o
e 5 L jo
.
nj
it
ot

o H e
il
N
g o
[o
fitl
>

kY
T
).
i)
(m

¢
r_l

BN

[1] R. Prasad, Sh. Ohmori and D. Simuni, “Towards Green ICT,”
River Publishers, 2010.

[2] OECD, “Towards Green ICT Strategies: Assessing Policies
and Programmes on ICT and the Environment,” Organization
for Economic Co-operation and Development, 2009.

[3] METI, “Green IT Initiative in Japan,” Ministry of Economy,
Trade and Industry, 2008.

[4] H. K Kim, S. D. Kim, S. H. Seol, H. J. Kim, Y. W. Kim
and J. I Lim, “A Study on Green ICT Strategies in
Korea,”Journal of Korea Environmental Policy, Vol.18, No.2,
pp.139-161, 2010.

[5] National information society Agency, “IT based Green Growth
Strategies,” National information society Agency, 2009.

[6] D. P. Vuuren, M.G.J. Elzen, P.L. Lucas, B. Eickout, B. ]J.
Strengers, B. Ruijven, S. Wonink and R. Houdt, “Stabilizing
greenhouse gas concentrations at low levels: an assessment
of reduction strategies and costs,” Climate Change, Vol.81,
No.2, pp.119-159, 2007.

[7] M. Granovskii, I. Dincer and M. A. Rosen, “Greenhousegas
emissions reduction by use of wind and solar energies for
hydrogen and electricity production: Economic factors,”

AAIZHAHIAIOIES] 2ATIA ZE GEH 2A 41

International Journal of Hydrogen Energy, Vol32, No.§,
pp.927-931 2007.

[8] T. J. Lim, “Strategic road map for the reduction of GHG,”
Journal of Geothermal Energy, Vol.8, No.2, pp.46-57, 2011.

[9] D. S. Lim, “GHG Emission Calculation in ICT Secto,” Master
dissertation, Myongji University, Seoul, Korea, 2011.

[10] Y. H. Shim, G. S. Byun, B. G. Lee, “Deriving Strategic
Priorities of Green ICT Policy using AHP and ANP,” Journal
of Korean Society for Internet Information, Vol.12, No.l,
pp.85-98, 2011.

[11] ETNO, “Saving the Climate and the Speed of Light,”
European Telecommunications Network Operators, 2006.

[12] GeSI, “SMART 2020,” Global Engagement Summer Institute,
2008.

[13] Vodafone, “Carbon Connections,” Vodafone, 2009.

“ICT and

Environement, Global Issues and research,” National

[14] National information society Agency,

information society Agency, 2008.

[15] Korea Transportation Safety Auythority, “Report for the
Mileage,” Korea Transportation Safety Auythority, 2009.

[16] Korea Energy Management Corporation, “=& 7} 7}~ wjj 3
2 541" Korea Energy Management Corporation, 2009.

[171 A. W. Sadek and L. Guo, “An Evaluation of Likely
Environmental Benefits of a Time-dependent Green Routing
System in the Greater Buffalo-Niagara Region,” Research
Project Report, University at Buffalo, The State University
of New York, 2011.

[18] J. H. Choi, “A Study on Clean Development Mechanism” Master
dissertation, Yonsei University, Seoul, Korea, 2011.

[19] U.S. Environmental Protection Agency, “Greenhouse Gas
Equivalences Calculator”.

IRE S
e-mail : jskim@sk.com
1987 St AbshaL it SH(HA)
20119 ~3 A AAgsty ARdgsy
EREE
19943 ~20121d SK¥® 2 &
20129 ~4d A SKE#F CSREF, SK
S AT A AslolAl, @5 ICT Abslola)
PAROECSR A, IT 4444, BEEA 4847 5

o = M
-1 |

o

e-mail : jseok@yonsei.ac.kr
20029 sHg ot al AW AR (AL
20049 FH ol A 5FE] (A AL

- 200611 The Pennsylvania State University

y S
? 201011 The Pennsylvania State University
(A}

2011d~38 A dAgEw AFus
AaRok: RIS 3 Zeos AFEY udogutoly

KIPS Tran Comp Comm Sys



42 ZEMEIES=2X/HFH 2 S8 AL H2H HM1=(2013. 1)

of &
e-mail : bglee@yonsei.ac.kr
1988 AMth et A7 T EH(EFA})
19923 Cornell University (%A}
19943 Cornell University (2H4})
1997 ~2004 g ko 4 1 A

20051 ~& A AAdta H s u
H,

VAREORIT A3, e A5974 4




<<
  /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




