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Rectifying Positional Errors in Projected Images from

Multiple Steerable Projectors
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Abstract Placing multiple steerable projectors in an environment allows us to observe not only multiple images
simultaneously, but also a large image made by tiling multiple projected images, and a brighter image generated
by overlaying multiple projections onto a single position. However, when we apply multiple steerable projectors,
positional error causes a misalignment of multiple projection which may be clearly perceived by users. Existing
approaches have accomplished 5-10mm positional accuracy in steerable projector calibrations, which is adequate
when steerable projector is used independently but is clearly perceived as a misalignment when using multiple
projectors. To overcome this problem, we propose here a method that measures misalignment of projected images
through a plane in the environment and hence displays images without misalignment.

Key words augmented reality, steerable projectors, alignment of multiple projected images, calibration methods

0000000 (Head-Mounted Display) D00 O0OOOOO
gooooooboooooooboooobooooboooooboo

1. 0000

oboooobooooooboboooooobooooboo
0000000000000 00000O00 Augmented Real-
ity: AROODOOOOO0000O0OO0O000O0OO00000O000
oobooooboooboooobooooboboOoboouoDboo
goooooboooooooboooooobooooDooo
oobodouoobooobobooooooboobooOooDboo

gobooooboooboooooooboboooobobooooo
O00o00o0oUo0oooUooooUoOoooU1]os)o AR
gobooooobooooooobbooooooboboooooboo

OUo0l)HMDOOOOUOOOOOUOOOOOOOOOOOO
0002)0000000000000000000000O0O
gooooooooobooooooboooobooooboooooboo
ooooHMDOOOOOOOOOOOOOO0OO0O0O0O000O0
gobooooooboooboooboboooooooboobobooDboo
ogbooooboooooo
goboooobooooboooobooooooooboooooo
ooboooobooooooboooooobbooooooon
gobooooobooooboooooboooobobooooooooDoo



gobooobooooooooboooooooobooboooooooo
goooooboooooooobooooooooboooooooDo
gbooooboooooouoobooooOooobbooooooon
goooooooooooooooobobooooooboboooon
gboboboooodoooboocOoooooobooooooobooboooo
gobooooboooboooooooboo
gbooooooboobooooboooboboobooooDboo
gboooobooooooooboooooobooobooooboooo
gooooooooooooooboobooooooooboooooon
gbooooobooooooobooooooboobooooo
gooboobobooobooooooboobooboboobo
gbooooboooooooobooooooobbooooooon
goooooboooooooobooooooooboooooooDo
gbooooboobooobooooboooobooboouooDooo
goooooboooooooobooooooooboooooooDo
gboooooodoooocoooooobooboobooooobooooo
gooooboooooooboooooooooobooooobooo
gboooobooooooobbooooooboooboono
goooooooooooooooboboooooooboboooo
goooobooooooooboooooOooobbooooboooD
gboooooodoooocoooooboboOooooobooboooo
goooooboooooooobooboooobooooooDDb
oo0oooooUooUoooooo 4 pjooooooooog
goooobooooboooobooooboooboooooDooo
goboboooodooobooooooooboobooooooooboooo
go0s-1ommO000000O0O00O0O0O0OOCDOODOODOO
gboooobooooooobbooooooboOobooooOoo
goooobooooooobooooooobooobooooboobooo
gboooobooooooooboooooooooboooboooo
gooooobooooooooboooooobobooooboooDo
gbobooobooooooobboooooobobooooDooo
gboooobooooooobooooooocooobooooboooo
goooooboooooooboboooobooon

2. Jobobooobobobaoboo

oooooooOooo el0oooooooooooouod
gooooboooooooboooooooooobooooobooo
goboooboooooobooooooooboobooobooOoooono
goooooboooooooobooooooobobooooooDo
gboooooodoooocobooooooboobooooobooooo
gooooboooooboooobooooboooboooooDooo
gboooobooooooobooooOooobbooooboooon
gooooboooooooboooooobooboooobooooboobooo
gooooboooooboobooooooooob1o0boobo0o
gboboooboodoooboocooooooboobooboooobooboooo
goooooboooooooobooooobo10ooooooboboooon
gboooobooooooooobooooOooobbooooboooon
gooooboooooooobooooooobbooobooon
gbooooboooooooboooooobobooboouoDooo
gooooobooooooboooobboooboooboooobooo

4317

gboooobooooooobooooooboboooboooo
gooooobooooooobboooobooobooooooDooo
gboboooboooooooboobooooboOoOobooOoOooDo
goooobooooboobooooooooobooobooooooo
gboooooboodoooboocooooooboobooooooobooboooo
gooooooooooooooooboboooooooboboooo
gboooobooooooobooooooboOooboDoo
oooooOoUoooOoUoooUooOooOoUo (M ooo
goooobooooooooboooooooobboooboooD
gbobooobooooooobooooooboOooboDboo
goooooooooooooooooboobooooobobooo
gboooooooobobooooooooooooooogoo
gooooooooooooobooooooboooDboo
gbbooobooooooobooboooobOoOobooOoOooDo
o0o0o0oooooooooooooU4ooooooo
gbbooobooooooobooboooobOoOobooOoOooDo
goooobooooooooboooooobboooboooon
gboooobooooooooboooooobboOoooooon
goooobooooooobooobooboooboooobooo
00000000 poobooooooooooooooooo
gboboooobodoooocoooooobooboobooooobooboooo
gooooboooooboooooooboboooooboboooo
gboooobooooooobooooooocooobooooboooo
goooobooooooooboooooboooboooobooo
gbobooobooooooobboooooobooooooDooo
goooobooooooobooooooooboboooooooDo
gbobooobooooooobooboooobOoOobooOoOooDo
gooooooooobooooooooobooobooobooboo
goboooooooobooobooboboobobooooo
gooooboooooooobobooobooboooboooobooo
gboooobooooooooboooooobbooooboooon
gboooboooboooooooo
gooooboooooooboo 200000000
010 cooooooboooooooobooooboooooa
020 0OooOoooooooo
gboooobooob100boo0ooobooboo0ooobooOoooo
goooooboooooooobbooooooboooboooo
gbobooobooobooboooooooobooobooobooDooo
gooooobooooooobooooooboooobooooDo
goboboooodooobooboooooooobooooobooooboooo
gooooooooooobooooooooooo 20000
gbooooboooooooobooooooobooooboooo
goooooboooooooobobooooooboooboooo
gooooobooooooooooooooboooooooDo
gbooooboooooobooooooboo

3. Jobopoooboooboooboooon

00 [40ob0000000000ooOoooooooooo
oooooorCc-PTOOO0OO0OOODODOOOOOOOOOO
goooobooooooooboooooobboooobooon



01 rC-PTOOOOOO

(6,,,6,) 128115

%8
L]

£8(0,,.0,) 125115
AR TRESE N

03 FC-PTOOODOODODOODOOODODODOODO

goooooooboooooboooboooooobooooon
oo0o00 FC-PTOOOOOOODO 1000000O0O0OO
goooooboooooooobobooooooboooboooo
gboooobooooooobobooooooboOooboDooo
gooooobooooobo 200000000000D0000OO
gbooooboobooooooboooobooooobooooboooo
gooobooobooooboobooboobooobooobooboo
gboooooodoooocoooooobobooboooobooooo
goooooooooooooooobobooooooboboooo
gboobooooboooboooobooooboooboouooDooo
goooobooooooobooooooboooobooooobooo
gboooooboodoooboocooooooboobooboooobooOooao
gboboooboooobobooooooooboooobooobooboOooo
gooooobooooboooooooobobooooooDboo
gooooooooooooboooooooooooooo
goo0ooooooooooooooobobooboobbbbbbbD
goooooouoooooooooooooooooooooo
2.000000000000DO0ODOODOOODODOOODODOO
o00O0ooO0o0ooo0oooooOoOoooOoOooFrc-PTOO
0000000000000 00000000 Homography [8]
gooodooooooboooooo sooooooooooon
gooooobooo100oboo0oooboooboooboo 400
gboooobooooooobobooooooooobooooboooo

438

04 OFC-PTOOOOODODOOOODOOOOOOODOODOO
goooo

gooooooobooooboooboooooobooooboobooo
oo0ooOooo0ool)0o0o0o0oo02)00[4oooooo
gbobooobooooooobooooooboOoboouooDooo
oboog

4. J00O0O0OO0ODOOOOOOODOO

gboooobooooooooboooooobobooooooon
gooooooboo3boboooobooooooo

010 O FC-PTOOOOOODOOOODODOOOOOODO
020 0ooooooooooooooooooooooo
obood

g30 ooboooooobobooooobobOoooobooon
oo
gooo200 FC-PTOOOOOOOODOOOOODOOODO
goooooooooo

4.1 0O FC-PTOOOOOOOOOOOOOOOOOO
gog3.0oooooooooooo400b00000000
gbooooobooboboobooboobOooooboOobOobooon
orC-pTO0O000O0OCOOOOOOOOOOODOOOO
gboooobooboooooboooooobbooooooon
goooobooooooobooooooboboooboobooo
gbboooboooooooboooooooonon

200 FC-PTOOOOOODOOOOOOODOOOOOCOO
goooooooooooOOOOOOOObODbbObODbO 4000
go2000000000000000DOD0DOO0ODOOOO
goooooobooooooboDOob0oD 10mm OO0
gbooooboooooooboboooooooobooooboooo
gooooobooooboooooooboo

4.2 J0O00O0OO0OOCOOOOCOOOO0
4.100000000 FC-PTOODOOOOOODOODOO
gbooooboooooooobbooooboooboOoouobooo
gboooooboooooooobooooooobooooboooDo
gbobooooboodoooocooooooobooboooobooboooo
goooooboooooooobobooooboooboooooDooo
gbooooboooooooboooooOooobbooooboooon
gooooboooooooobobooooooooobooooDoo
gboboooobooooooooboooboooobOoOobooOoOooDo
gooooooooooooobooooOooobbooooboooon
gooooboooooooooooooboooobooooobooo
gboboooobooooooooboooboooobOoOobooOoOooDo



@
IR FIM X —LAAS
2R B IBFER

R,G,BIZHf2

(c) BEI# l

@

l BT AR l
©

Pk a,ix

0 l ()

REEEER

Qi,j,k

P X
tETN V|

05 bboboboooobooooooooboooooooobooooon
oooooo

d

000000000000004,000000000000
d00D00000 8,,0000000 8,,00000000
000 v, 00000000000 v»,0000000000
0000000000000000000000000000
00000 S,;,00000000000000000000
ooo

S,;000000000000000000 FC-PTOOOO
000000000000000000003x300000
00000000000000 S,;000000000000
00000000000000000000 d0000000
0000000000000000000000000000
00000000000000000000000000000
00000000000000000000000S,,000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000002.000
0000000000000000000000000000
0000000000000000000000000000
5)00000000000000000000000000
000 2000000000000000000000000

439

06 OD0O0ODOOOOO0OOOOOOOOOO0

D000000000000000000000 5(b)(c)000
D000000000000000 p,,,0q;,,(k=1,---,9)
0000000 5(d)(e)0000000000D0D00000
0000000000000000000000000000
000000D000000000000000000000

0000D00000000000000p,,,04,,,00
00000000000000000000p,,,00000
0000d0000000000000000000000

Py p?,j,k
P! | =Hij | pf;x (1)
1 1

O000H;;03x300000000 P,ODDOOOODDO
gooooooboooooboooooooboo

P, =(-d,—d) P2=(0,—-d) P3=(d,—d)
Py =(—d,0) P; =(0,0) Ps = (d,0) (2)
P; = (-d,d) Ps = (0,d) Py = (d,d)

p,,;,,0000000000000000000(3),(2)0000
H;;0000000p,,,0q,,,0000000000000
0ooD0000Q,,,00000000000

xT T
5,k 9,5,k

Qljw | =His | @y 3)
1 1

000000000000 0000O0000o0ooOoOsS,,;
ooboob0w ;0000000000

v =5 S (Qun — P ()
k

goboooooooooboooooboooooboooooooon
ooboooobooooooobooooOoobooooDooo
gooooooboooooooboooooobooooDboo
oooood

4.3 0J0O00OO0O0O0OOOOOOOOO

oobooo0wvw;000000000000O0O000DDOO
OToo00000000 «00000000000DODOO
Owv,; 00000000O000O0O00O00O0ODOO

d—1)(d—-
R I

I(d—m
A s



1200mm 000000 (PLUS VISION O V3-131)
ooood DLP
goooboo 2000:1
oo 1000 1Im
goooooboo 1024 %768
gooo
gooooobooooooooo 0.002 deg
oooo 10 deg/s
01 rC-PTOOOOOO

INTFIUb-
X—LhA*A5

000 (Pointgrey O Scorpion)
ooooo 16001200
oooo 1/1.8 0000000 CCD
00000000 (Computar O)
ooooooooo0 oooo0o0O00000000
Vi 41+ Z—T;Lviﬂ,jﬂ (5) oooo 8~80mm (10 0000)
0000 (Directed Perception O )
ubdbgjoooooooooooooobon 0Oo0000000000o0 0.012857 deg

oooo 60 deg/s

07 000000

(d—1)m

+ P

Tz

Sii+1 (0<i<ad)
T =S/, +m (0<m<d) (6)

02 0O00O0O0OO0OO0OO0O0OO0oOoOO0

gooooboooooooobooooooobboooooon
gbooooboooooouoobooooOooobbooooooon
gooooobooboo2000000000000000DODOO
goooooboooooooobbooooooboooooooo
gbooooboooboooooooono

5. 200 FC-PTOOOOODODOOODODODOO

5.1 00000 (a)FC-PTDDDDDDDDDDDDDDDDDDD

070000000200 FC-PTOOOOOOOOO0O0O
1000000000000000 1000000 2000000
FC-PTOOO0O0O00000 2m 000 1200mmx2400mm O
000000000000000000000000000O
0000000000000000000000000000
0000000000000 100mm 0000

5.2 0000000

000000000000000000000000O0FC-
PTOO0O0O0O0OODOOOOOOOOOOOOOOOO 200
000000000000000000000000000 08 ooooooo
0000000000000 00000000000 800
00200 FC-PTOOOOOOOOOOOOOOOOOOO
01lmmO00000000000000000000000
0000000000000000000000000000
00000 (1) 000000000000000000000
0000000000000000000000000000
(h)0OODODODDOOO0OO0O0O0O0OO0O0D0D0D0D0O00000000
000000 900000000000000000000O
0000000000000000000000000000
000o0ooooO 6. 0 0O O
00000000000O00O0O0O0O0O0O0O0O0O0O0O0O0O00
1000010000000000000000000000
0200000000000000000000000000

(byOOODODOOOOODODOOOOD

gooooboooooooboboooooboooobooooooo
O1200nm 0000000000 0OO0O00O0ODOO0OOO0O0O2
gooooboooooooobooooooobboooooon
gooooobooooboobobouo 11ooo20000
gooooobooooooooboooooooboooooooDo
gbbooobo20000000000D0CO0O0O0O0COODOAO
gooooobooooooobooooooooDo

goooobooooobobooooobOobooboooboDbo
gooobooboooobooooooboobooboboobobooo

440



09 000000 2000000000

010 1000000000000C0CO00O00O0GCOOO0

(a) DODOO0O0D0 1000000

(b) 0000002000000

011 O0000000O0O0000000000O

441

gbobooooboooooooboooooooboOobooooDon
goooooboooooooobbooooobooooooDooo
gbooooboooooouooboooooobbooooooon
goooooboooooooobbooooooboooboDboo
gbooooboooooooobooooooooobooooboooo
gooooobooooooooboooooooobobooooooDo
gboboooooooboobooooooooooobooooboooDooo
goboooooooboobooooooooooobooooooDooo
gooooobooooooooboooooooobobooooooDo
gbooooboooooooooboooooooboooboooo
goooobooooooobooboooooooboboboooboobooo
goooooo
gooooooooooooobobooooboooboooboo
goboboooodooobooooobooooooobbooooooon
gooooobooooooooboooooooobobooooooDo
gboooooodoooboocooooooboobooboooobooooao
goooooboooooooobbooobooobooooDoo
gboboooboooooobooboooobOoOobooOoOooDo
gooboobobooobooobooooboobooobooooboo
g00oo0ooooooooooo pcOobOOODOOODOOO
gboooobooooooobbooooooooobooooboooo
gooooboooooooobobooooooboooDboDboboo
gbooooboooooooobbooobooobobooouooDooo
goooooooooooobbooooboooboooooDooo
gbooooboooooooobooooooooboooboooo
goooooboooooooobooobooooooon

| a

R. Raskar, G. Welch, M. Cutts, A. Lake, L. Steven, “The
Office of the Future: A Unified Approach to Image-Based
Modeling and Spatially Immersive Displays,” ACM SIG-
GRAPH98, 1998.

C. Pinhanez, “The Everywhere Displays Projector: A De-

(1

2
vice to Create Ubiquitous Graphical Interfaces,” Proc. Ubi-
Comp 2001: Ubiquitous Computing, LLCS 2201, pp.315—
331, Springer-Verlag, Berlin, 2001.

M. Ashdown, M. Flagg, R. Sukthankar, J. M. Rehg, “A
flexible projector-camera system for multi-planar displays,”
Proc. IEEE Computer Society Conference on Computer Vi-
sion and Pattern Recognition, vol.2, pp.165-172, 2004.

I. Mitsugami, N. Ukita, M. Kidode, “Multi-Planar Pro-
jection by Fixed-Center Pan-Tilt Projectors”, Proc. IEEE
Computer Society Conference on Computer Vision and Pat-
tern Recognition, no.108, 2005.

M. Ashdown, Y. Sato, “Steerable Projector Calibration,”
Proc. IEEE Computer Society Conference on Computer Vi-
sion and Pattern Recognition, no.98, 2005.

R. Yang and D. Gotz and J. Hensley and H. Towles and
M. Brown, “PixelFlex: A Reconfigurable Multi-Projector
Display System,” Proceedings of IEEE Visualization 2001,
2001.

L. de Agapito and R. Hartley and E. Hayman, “Linear self-
calibration of a rotating and zooming camera,” Proc. IEEE

(6]

(7

Computer Society Conference on Computer Vision and Pat-
tern Recognition, vol.1, pp.5—21, 1999.
[8] R. Hartley and A. Zisserman, “Multiple View Geometry
in Computer Vision,” Chapter 12, Cambridge University
Press, 2000.




<<
  /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


