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Abstract In this paper, we propose an efficient vehicle image compensation algorithm based on Histogram
Equalization. The proposed a vehicle image compensation algorithm was elimination to the vehicle image shake using
motion compensation and motion estimation. And, algorithm was calculated the histogram of pixel values from each
sub-image by dividing the image as the constant size areas in order to image enhancement. Also, it had enhancement
to the image by adjusting the gradient. The proposed algorithm was evaluate the difference between of performance
and time, image by applied to the IP, and were confirmed the image enhancement with removing of vehicle camera
image shake. In this paper, the proposed vehicle image enhancement algorithm was demonstrated effectiveness when
compared to existing vehicle image stabilization, because the elimination of shake for the vehicle images used
real-time processing without using a memory. And it was obtained the reduction effect of the computation time by
the calculated through block matching, and obtained the better restoration result for naturalness of the image with
the lowest noise.
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[Fig. 1] Vehicle image compensation algorithm

[Fig. 2] Estimation of local motion vector
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[Fig. 8] Result of contrast enhancement control

2195

AT

o

H71 7

°

L

A



A7) 438l =) A16W A3E, 2015
Hote] 4 49wl 24S 9 Hek g el N PDF Hitagram COF Hisogram Hitopram secifctonProcs
% histlj]& Al AFG B 2ETBE A [ e
3, 52 (3)S ol&ste] ZF Bk gt il A 07i7bA] ] 4 T * g e
MRS NSO, £ WF ol &l A ME .
sz AT A9 NS 329 F N5E Yehiv, T ) b iy S
- - . v
[yt A0 52 k& vhebick A3 @hn[i] S 9209 | o | g i
istogram | 2 H A "
o) B 7t i WEE H5e A4S 9L 4 Uil J\ ]
Z [z]: : hzst[]] (3) [Fig. 9] Example of histogram specification
j=0
1 - N
nli]= 33 [i]x 5 L ) 7% S 2RI PAS PEES Aol A AR
e e o e e e AR ARETOl WAL EARE AT m}
a7 89 A 44 SR o] A REE o)2 S|As] 5 B =B Az oA A2
2 CDF SIAET3E s 8l SIAEIWAT A oo g e e e e e o
N . ‘_‘ - - - e = — T i=] -1 i =20
gom AU TLAYE A AT PR L o el wAe A
W o] o) A COFAAe] 71271 gtel 9, 2 o) wae abare) DR 8 2modlold He) 24
# Ho= — ™ =
R RE 1 ghee] 2 Has i ¥ 515
e el W el SPUTAR gge Aee 9 Agen A0 290 958 e
A ZEZAZIA Eek ol FqollA =g e A o] olg} 3| ~E1dle] wlal Hu WA Y2e o
N = — = " = —_
o oFFelA™, tmol= /A SUAZIAL washed-out o g0 ca age) A2 WX sIT el
e U= 42+ g = OF 713713 A gw ey o sl B 15 99 35
a:05) o] o A2 Gl CDRS) 455 S 106 915 el Ham el e S e
=4 - TT 6o — I O = gul
o] WolA|7] wiitel] Wk A AA FulE i, JAg o} IA AES A7 ARE YR 34} F|AE Y
] H = T 2t rE T 970 — 1=
ol oW CDFY AZFE e o] ZoE57] ol A N o ey = L
S wel ZelEr) o4 POF slamaded 1 ) S0 AR A A A A4 458 AR
HAE el SO oS POF SAERWAN Ly o st ggel A% AuA $45 7 982
A vigdel ol 197] gte 2eE A e, oo e
= == AN .
71€718 Z4-3he o] Fasit
= al ™ AlS : ification)©= 4=
F AN ~oocr oo rognoresimge s
Qs BBsel 45 2E1Y BAE FY3, %
o o] &2 Aol BATE 4RGPS JABte]
Aahe H2ETAS AAETHS)L AR e e A
2 Oe daEay  Rxs AUd 8 .
PDF(Probability Density Function)$} PDFE F2A]171 bl

CDF(Cumulative Density Function)7} 91t} ¥ =&
A sl=Ead WASE A8 949 94 PDFE At
3L B3 AT e wE7] A8 54 1
31]%10] 7]-;<]‘_: oA ;(1ZI:g], Zol3} %}1\'0 7]_;<]
% 9349 PDF &]2~E1# 1do] #ae WAzt A
9% dl=Ea9 HAS ZRALE e
CDF sl=Ede] age] #1502 %31 9
DF s|2~E9e] Tgo] #1003 34 HFErt
st A A7t 7hs sttt

FANCIRY S

y e @l

o

=

%

o & 9o

=1
S =

ot o> mo ¥

O
=

2196

e W
=

100 [ 2
Graylevels (B:Original histogramyR WCL)

[Fig. 10] Original histogram preserving status

A A (Boundary artifacts elimination)= 41
He g o) A= AA 28-S AME G
g MY B GAs = gl A=
w2 (bilateral weighting scheme)S &3l AlASI =S

Astart. 3% AFHLuminance limit)olAE 3| AE

fe]

S Az

1=

S|
=



=B A

3|

Zh=t) a9 132 32K

ol A

No
o}J
B
go

=

w
N

B2 052802 vhebgtt)

<]

A

LR EIE!

ofF

A Fofof
a9 12

Fistogear of submige

Histagtam of submage

o] @ Tl

L
L

88 B B8RS

vosgejndod sy

Graylvel

Graplerel

[Fig. 13] Standard deviation of the histogram

24

5H(Pixel penetrance limit) ol A+
7}sx & CDFY 71&7]

3

Js= Al

s

o] 7ol o

o

o agme tepic

[i¥:] 3

07 s

06}

i

S

Ul
o
ieindod (3

= Q4

'd

™
o

i~
o

o

o

Gray-level

oy

[Fig. 11] Graph of enhancing at each luminance

Cis

of ¥ F amjmn
L It
xyﬁmﬂe ﬁ]ﬂuo
H X T o go
Hovﬂ/l:‘; T o
Pr.ﬂﬁo_ nnoH;
oﬂrnuﬂl.mﬂxﬂl
T Ko & X0
ey oo o o= OF
1E0rLEE1rr zﬁ.oﬂ_l
LT KL S
— A
7oat%,_ﬂl7 .
%W@ﬂﬁﬂﬂuoﬂﬁ
= o 2
X T o .mMaL
O_HJHL‘IWD,.&I‘.W
A mo N 8 N X
o g BB T =
%E%%e7ﬂn
—_ X — X
7ﬂ_rm1_lo,Walr
A= No O =M q_vuelﬁ
S ==
= P w o
Mﬂs%wﬂm%ﬂ
oo L 9% %o
RS
. Bl ol T T
NE B NP mR = Ho
a
I | ]
F—r— |_g
= I |2&
| =
NN
e
- =
=
=
| =

Input gray level
1) Original histogram,

|aAa) ARIS INTING

—

A

o

[Fig. 12] Enhancement quantity and pixel population

M.O
1)

o of} 7je] M

(Concentration limit) ol 4]

g

AF A

S ME g T o] o] ME JFES =

Bk

t}. PDFol| A

s

Aol e,

L
T

5

LERER B

tol

9]

-

A
"o
w3
mo.ﬂ
Eoar
<o
LtAT
M=
2 5
B
= B°
ol
B
g
0

<
3

Ly
%%
o
®o N
= ol
owﬂomﬂ
-
L
ﬂxﬂﬂ%
2= N
° o
R
;OLEE,DL
o
oWﬁo‘.mr
P T
RN S
N A
o) gn N
TR o®O
ﬂllﬂ
X e B
TN
ﬂ%wﬂ
_— T
TEs
T B w

% o

A Afels] Azl

o
ol

I @A)

]

=
S

=B

%

7 A4

o}J

2197



1=

9|

il 4v0-a¥el] o

9|

3] 9]

S

s AA

ato] A A8 FhiletE T E

S

1

3 = G, Dl(z,y)]w,(n)]

SHAbel7| e et s=RA] Al6d A3E, 2015
d(z,y) ==

et
el

@
2
3
T
g
3

(¢) The Captured image

(b) The second preview image
Image shake
occurrence
Image
compensation

image after

(a) The first pre:
(d) Outpu
color correction
[Fig. 15] IP verification results
Vehicle
vibration
[Fig. 16] Elimination image of shake

[Fig. 14] Boundary artifacts removal process

L
al
20

q wem

E

=

h

9|

1

Ris

EEYOR ¢

7o

soleh. Aee

Apgrol wiel 7j914 zol}

(B

t7] $13 PNSR, SSM, AMBE

9]

o]

p

L

3t

5

g 1A AEAA 914

St

=

=

37}
A3 A T etol] A

]

5 X

=

=

=

7k

sto] 4

&5
S

2|

Q.

A}

Hae 24

BjK

iy
o

=
L

EEERIEN

L
L

7]

3} 7t

@l

hA

I @A

=79)

v
=

=

sl ol

R

i

b1, ol

9

.% o

LK

o]
=4

W) N

ﬁu:lau

K o

H B
s oF

el

W B
iy
T

Moo
B A

Gl
e
el

s

2198



REDE
PC7t 48
HAW 34 s oo

El

S

&
of +8& ¢

i=
RUS

YERATH9-12]. 7

=
=

~o — IS
<0 X 90 % o o %o e T oo o B Mo B W W ) Wy o 3K o o
foc 7] < | = ) —_ ~ =1 .—
%%WM mwmmmmM ﬂﬂwﬂxwhu_%ﬂ% ﬂﬂmm@mmcmﬂeﬁ
ey £|F = = THEgSNTWE L oM N F
FEEWY 3 W mE gy Reoulw ¥
Aﬂw__‘z]#% == tMm ﬂ%ﬂﬂﬁﬁ%ﬂﬁﬂﬂwﬁvdr%doﬂoa_Eﬁax
T Ly 25|75 £ wiﬁwwvﬁ#%ém_%%%@mw&m_;mq
X ;ﬁ w7 AR Sl —~ mﬂ&e & uxmw” N g WM Mmﬁﬁ o ! - .w_.o MM
15@.@% £ |- | g p BT R R B oa Oy s 0
R DBy I S|l & 2 ﬂﬂz%%ﬁ%&aﬂ%aﬂoWﬂ@ﬂgﬂ?
W M S = |~ M oD aT R Ex B B o < om L o
mﬂﬂm.m“% 3 I T ro%wﬂﬁ%i%qmz,t%iw%mﬂwﬂomc
N w |= = -5 <0 Ky ele) i~ =~ = = R
s ™ ° 2|z|2|22| 2 : }ﬂaLévﬂmwzﬁnﬂmx&ﬁrxaizuwge
S o o . 3 <4 X K o ¥ oz % B° ol
T N R 8 gl — oo P oo T o Y b 2w E g R
T - : ST A i B IR R
Sa2s» ElglE|elzind SRR -
MAW.%WO I Il R Vod P T EET IS R T
= g TR o o R T W o T N o =
_UOH,MOE%M > sl = ﬂi%%@%%émﬁ&&Wﬂ%ﬂ%%ﬂ%
# of ROR T 2lE|, S oo o B s T g (A TGN L
o o of RN =l 2|y 8| & oW K X B o do ome T o @R -
o o B 3 mmmMWW %%%ﬂ%ﬂ_ﬂﬂ%ﬂﬂr%ﬁanﬂﬂomﬁwommﬂ
) =1 =2 17} B Jos ! !
G - T R AR N N
= ) do Bo T = - ° do W oo T Mo W x0T X0 T o R W m o
%o o Mg o T o7 DY £ .
N B . E O™l T o= MO om T
oo = 8 g AT o PE R :
o gy T 5 s EE R w oy
RERD 2 DTN Zolm - :
oo Neosx 5 H N T R o B =
o m N o S S o m m__.m T B ~o - il .PVV
TE oL E g BaqmXN g8 3
1 %o w g = o ,maldo}cwm_ g
i B ERUET owmy oW ks
o : 2 TREL Ny ¥ | E
B om o ) s ™ ~z Moo & g
G e My Nom s d R —
B ow B fFmrovwmes ;0w c
uﬁq,ﬂl] ] s idﬂi Q.iwﬁﬁe =
= X == H W - o s S
T on 2w B % R o = =
#olE = < il ﬂ.«l‘mﬂ‘l <
[ (R = E W E T T &
oy B u E N T HdHF g g
o}J w U0 A ) © ol U o M = O E: o
w e b — B TR o Nk : = P
™R ° H R O I S = B~ : © H
crde HEEHR " srr2  c e | P
b T B if e o Nex " 5mrg T o B
ok XS E _ = FTFEERXNX M |

2199

[Fig. 19] Comparison of color level



A& =R A6d A3E, 2015

References

[11  SY Tak, JM Ban, S Lew, W.J Lee, BR Lee and HC
Kang, "A Study on an Image Stabilization in Moving
Vehicle” Journal of The Institute of Electronics Engineers,
vol. 49, SP no 4, pp.95-104, Jul 2012.

[2] SY Kim, GK Kang, YW Ryu, S.Y Oh, KS Kim, S.C
Park, and JW Kim “Intelligent Driver Assistance Systems
based on All-Around Sensing”, IEIE, Journal of IEIE
(TC), Vol 43, No. 9, pp49-59, Sept. 2006.

[3] Lucas, B. & Kanade, T., “An iterative image registration
technique with an application to stereo vision”, Proceeding
DARPA Image Understanding Workshop, ppl21-130, Apr.
1981.

[4]  A. Karpenko, D. Jacobs, J. Baek, and M. Levoy, “Digital
Video Stabilization and Rolling Shutter Correction using
Gyroscopes”, Stanford Tech Report CTSR 2011-03, ppl-7,
Mar. 2011.

[5] A Amanatiadis, A. Gasteratos, S. Papadakis, and V.
Kaburlasos, “Image Stabilization in Active Robot Vision”,
INTECH, Robot Vision, pp261-274, Mar. 2010.

[6] M. Drahansky, F. Orsag, and P. Hanadek, “Accelerometer
Based Digital Video Stabilization for General Security
Surveillance Systems”, International Journal of Security
and Its Applications, Vol. 4, No. 1, ppl-10, Jan. 2010.

[71 T. Kondo, W. Kongprawechnon, “A matching technique
using gradient orientation patterns”, Thammasat Int. J.
Sc. Tech., Vol. 14, No. 3, pp4l-55, Sept. 2009.

[8] JH. Shin, SB. Jang, and LH. Jee, “Introduction of Digital
Image Process”, Hanhit media, Jan. 2008

[9]1 W. Cho, D. Kim, and K. Hong, “CMOS digital image
stahilization,” IEEE Transactions on Consumer Electronics,
Vol. 53, No. 3, pp. 979 - 986, Aug. 2007.

DOIL http://dx.doi.org/10.1109/TCE.2007.4341576

[10] C. W. Chiu, P. C. P. Chao, and D. Y. Wu, “Optimal

design of magnetically actuated optical image stabilizer

mechanism for cameras in mobile phones via genetic
algorithm,” IEEE Trans. on Magnetics, Vol. 6, No. 43,
pp. 2582-2584, Jun. 2007.
DOIL: http://dx.doi.org/10.1109/TMAG.2007.893320

[11] W. Cho, K. Hong, “Affine motion based CMOS
distortion analysis and CMOS digital image stabilization,”
IEEE Trans. Consum. Electron., Vol. 53, No. 3, pp. 833 -
841, Aug. 2007.
DOL  http://dx.doi.org/10.1109/TCE.2007.4341576

[12] A. Amanatiadis, I. Andreadis, “An integrated dynamic
image stabilizer applied to zooming systems,” in Proc. of
the IEEE Instr. Meas. Technol. Conf., pp. 1 -5, May. 2007.

2200

= /g 2(Sung-1l Hong) (&3]

©2007d 2¢ @ Akl AFE I
33} (o]3Ah

©2000d 8¢ : AWuim sk
HAAAA LS8 (WS-8 AL

02009 8¢ ~ @Al : Ao
skl A E ekt (hababd)

<IlEop>

SOC CAD, ASIC Design, CAD Algorithms, SOC
Design, RTOS and Embedded Systems, Lighting Control
Systems

i-Ho Lin) (™33]

¢ 1985\ 24 © st (F3HH
¢1937\d 2¢ ¢ gt (F3A
A)
¢ 1996 8¢ : gt (I3t
A)
019924 3¢ ~ &AAl : Ay

ARG

<TAFof>

SOC CAD, ASIC Design, CAD Algorithms, SOC
Design, RTOS and Embedded Systems, Lighting Control
Systems




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


