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Abstract—As the popularization and development of 

3D display makes common users easy to experience a 

solid 3D virtual reality, the demand for virtual reality 

contents are increasing. In this paper, we propose 3D 

panorama system using vanishing point locationbased 

depth map generation method. 3D panorama using 

depthmap stitching gives an effect that makes users feel 

staying at real place and looking around nearby 

circumstances. Also, 3D panorama gives free sight point 

for both nearby object and remote one and provides 

solid 3D video. 

 

Index Terms—3DPanorama, Depthmap, Stitching, 

Virtual Environment 

 

 
I. INTRODUCTION 

 

3D virtual environment which makes users feel in real 

situation or location are applied in various area such as 

education, advertisement, home-shopping, army training 

or medical surgery. To increase user’s immersion, this 3D 

virtual environment needs to provide almost the same 

quality of real situation. As recent development and 

deployment of 3D display makes people easy to 

experience 3D virtual reality, the demand for virtual 

reality content is exponentially increasing in many areas. 

Existing 3D virtual environment is generally made 

using computer graphics modeling authoring tool. 

However, this method takes huge time and energy to build 

a realistic virtual environment. To create a virtual 

environment that is almost the same as real one, this 

method should estimates all objects in real environment, 

perform modeling process then locate the objects in 

virtual environment. Although, investing time and energy 

for creating the virtual reality, it hardly meets user's 

expectation of experience because the product from this 

method does not provide perfect virtual reality.  

To solve this issue, many researches have proposed 

Image-based Virtual Reality System(IBVR) that builds 

3D virtual environment using images of real environment. 

IBVR shows its excellency on VR as it provides realistic 

film such as picture of object or environment in a certain 

point based on information gathered from images of real 

environment. Additionally, as it does not need to existing 

3D modeling process, its cost is low and generation speed 

of output video is faster. Therefore, it accommodate 

domestic researches on 3D solid video generation based 

on video synthesis and processing of images[1,2]. 

Complementing weak points of depth map generation 

method for the recovery of 3D space structure from 2D 

video, this paper proposes 3D panoramic system using 

loss point location-based depth map generation method. 

3D panorama using depth map gives a panorama effect 

that a user feels as if he is in the point and looks around 

nearby circumstances. With our proposed system, users 

will get wide viewpoint of close ranged objects and 

remote background and realistic 3D video like high 

resolution images.  

 

 
II. RELATED WORKS 

 

A. Image mosaic 

Image Mosaic is a synthesized video that takes scenery 

images by video capture equipment then combines the 

images for users to see all direction nearby himself.As it 

provides wide field of view(FOV) for one scene 

compared to single video captured by video capture 

equipment such as a camera, it is commonly used. Mosaic 

can be applied to various areas. For example, map making 

for submarine's navigation and for aerial photo or satellite 

photo and many other scientific purpose [3,4,5]. 

It is also a basic modeling process to create IBVR that 

is comprised of panoramic video mosaic by mixing series 

of videos. Recently, IBVR becomes a hot topic in 

computer vision area as well as computer graphics. 

Compared to virtual reality systems that are based on 

existing 3D model, IBVR provides not only better for 

supporting reality but also simpler rendering process. This 

method that is proposed for 2 D based video mosaic is not 

appropriate for building navigationenabled 3D virtual 

reality.  
 

B. Panorama VR 

Panorama VR is to show nearby sight at one's location. 

it gives an effect just like he feels in the place and it can 

reenact at certain days. To get this effect, panorama 

method is used. 360 angle image that is taken real world 

in one shot is called as Omni image or all direction image. 

Images that transform Omni image to cylinder, 

rectangular or globular shape are called as panoramic 

video.  
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To generate panorama video, it divides 360 angle 

backgrounds into many components and takes each shot 

in which front image and rear image are overlapped about 

1/3. Then it creates panorama effect by applying stitch 

algorithm to each image.  

Representative technologies for this method are IPIX 

from Interactive Picture, Inc, HotMedia from IBM, 

QuickTime VR from Apple and RealityStudio from Live 

Picture and many other researches for panorama 

generation are currently held[6,7,8]. 

With panorama VR, it is easy to build virtual 

environment and provides video exactly the same as real 

world images, which enables application to present 

certain space such as apartment and advertisement of 

virtual gallery. As panorama VR only utilizes 2D image, 

it does not provide high solidity, limits viewpoint since 

users can see objects only from the place of taking and 

does not support various navigation functionality.  

 

C. Perception Components of Depth  

To generate 3D video, it is necessary to understand 

human perception of depth. There are many clues used to 

perception process that determines size, distance and 

depth of an object. These clues are categorized as single 

eye clue and both eyes clue. Single eye clue is when 

gathered information from single eye are used as clue and 

both eyes clue is when gathered information from both 

eyes are combined then used as one clue.  

Single eye clues that affect depth perception are 

overlap, linear view, atmosphere view, aspect height, 

density change of quality, shadow and so on. Other single 

eye clues are such as motion parallax and accommodation. 

Overlap is to perceive one object, which screens another 

object, to be located in front. Linear view is to look both 

edges from two parallel lines to be narrower as they are 

convergent to one point in remote. Atmosphere view is to 

conceive contours of an object unclear and opaque in 

proportion to its remoteness and aspect height is for the 

object that is seen below user's view horizon to be seen 

farther than for the one that is seen above the horizon. 

Shadow makes an effect for an object to be seen more 

solid.  

Motion parallax is one strong depth clue that it makes 

conception for the movement speed of an object to be 

faster in proportion to the observer's distance. For 

example, when travelling by train, trees that are nearby 

the observer looks move faster than trees in remote from 

the observer looks move slowly toward to the direction 

that the train goes to. Distance control is to control focal 

point of eye lens in accordance with the location of an 

object; video in retinas tenses the eye lens and movement 

of eye muscles change the focal point. When pointing 

close range, the eye lens become thicker and when 

pointing remote and wide range, it becomes thinner.  

Both eyes clues are convergence and binocular 

disparity. Convergence is when an object become closer 

to the observer, eyeballs are convergent to inner direction 

to control eyes to trail the object and when an object is in 

remote, eyeballs are convergent to the center of the eye 

lens to narrow the range of eyesight. Fig 1 shows the 

principle of convergence. Both eyes clue means that when 

eyes of a man see real world, each eye gets different 

image. Binocular disparity comprises of positive parallax, 

negative parallax and zero parallax. Positive parallax is a 

case that observation point is farther than solid plane, 

whose parallax is bigger than 0 and it makes an effect of 

depth. Zero parallax is a case that observation point is in 

the same distance with that of solid plain and negative 

parallax, which occurs when line of sight crosses over and 

makes projection effect of solid plane, is a case that the 

observation point is closer than solid plane. Fig 2 shows 

these three types of binocular disparity. Both eyes clue is 

gained from the difference of image between right and left 

eye and is effective in close range. Single eye clue, 

however, can give more important solid information at 

more than 10m distance[9]. 

 

III. VR PANORAMA GENERATION  

ALGORITHM 

 

Let ),( yxx =  which is a point from projectionof 

),,( ZYXX = , a point in 3 dimensional space that is taken 

by lens distortion free camera, to 2D image, the 

relationship between X and x  is modeled as follow.  
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u is a vector that represents x as Homogeneous 

Coordinates. K , as a Camera Calibration Matrix, shows 

the relationship between 3D point on camera coordinates 

and 2D point on image within which 3D point is projected. 

R and t , that represent Rotation Matrix and Translation 

Vector each, indicate the transformation relationship 

between world coordinates and camera coordinates. As 

we call parameters included in vector K as Internal 

Parameter of camera, f is Focal Length, Q is Aspect 

Ratio of pixel, s is Skew and ),(
cc

YX is Principal Point.  
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Rotation Matrix and Translation Vector of camera 

before rotating are 0
R and 0

t respectively and those of 

camera after rotating are 1
R and 1

t . When conforming 

projection center to zero point of world coordinates for 
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convenience's sake, it becomes 0
10
== tt . If homogeneous 

vector of a point that is from the projection of certain 

point X  at 3 dimensional space to 0
I (original image) 

and 1
I (rotated image) is each 0

u and 1
u . 

That is, as pixel correspondence relationship between 

two images that are from camera rotation, which is 

presented by a 33× matrix H , we call it Planar 

Homography. Considering that corresponding image point 

is the same even though multiplying any real number 

except 0  to Homogeneous Vector, H also can be defined 

regardless of its scale. Hence, Planar Homography is 

defined 8 parameters, not 9 parameters. Actually, as the 

number of parameter that is included in K from
1

01

−

= KHRH  is 5 and the number of parameter that is in

01
R  is 3, we can aware that independent parameters that 

are composed of H is 8. This Homography is called as 

8Parameter Homography[10].  

Given two images, finding H  which is pixel 

correspondence relationship between the two images is 

Image Registration. In general, H  can be calculated with 

more than 4 correspondent points but it takes caution to 

get more accurate H . Therefore, we assume that camera 

satisfies this normalized model.  

 

TABLE I 

CAMEARA CONDITION OF NORMALIZED  

MODEL 

 

Therefore, the number of independent parameter 

included in H on normalized model is 4(focal point 

distance f and three rotating angles within 
01

R , which we 

call as 4-Parameter Homography[11]. General rotation 

matrix R is divided as follow. 
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In formula(4), )(),(),( φRθRψR are respective matrix that 

present rotation transformation from each ZYX ,, axis and 
φθψ ,, are called Euler Angle. Given Planar Homography

H  in normalized model, calculating K and R are as 

shown below. Matrix K can be divided as follow. 
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Substituting to formula(3) 
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As R is Orthogonal Matrix, it satisfies following 

formula.  
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After calculating f from formula(8), it gets R by 

substituting to formula(7). 

Camera models described above do not consider 

distortion of its lens. As it utilizes wide angle lens to get 

360 angle panorama video, it is necessary to consider lens 

distortion to apply algorithm to wider area. ),( dd yx is 

coordinates of pixel in original image and ),(
uu
yx is 

corresponding coordinates of pixel in image that removes 

lens distortion. As ),(
cc

yx is the center coordinates, given
),( dd yx , ),(

uu
yx is calculated as follow[12].  
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In this moment, 21
, kk are radial distortion coefficients. 
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To the contrary when ),(
uu
yx is given, ),( dd yx is as 

follow. 
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In formula(12), 
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condition) 

- As pixels are generally square pixel, pixel's aspect 

ratio satisfies 1=a .  

- As CCD cells that compose image are arranged on 

the square, Skew meets 0=s .  

- As an assumption that optical axis of camera go 

through array center is safe, Principal Point ),(
cc

yx

accords with image center.  
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IV. 3D PANORAMA SYSTEM  

USING DEPTH MAP 

 

If generated video from computer vision and computer 

graphics technologies and virtual environment related 

technologies that are to interact users are effectively 

converged, VR panoramic 3D virtual environment can be 

manufactured. Fig 1 shows the concept of system that we 

propose in this paper. 

 

 

Fig. 1. System architecture of VR panoramic system using 

depth map. 

 

Generation of VR panorama image using depth map is 

to build wide angle panorama image that include 360 

angle view by weaving multiple videos that are taken by 

rotating camera in a fixed point. This system gives an 

effect that user feels as if he looks all direction in the shot 

point. This can be done using just one tripod, needless to 

have any special equipment. Even images that are taken 

by camera which is not horizontally placed when taking 

pictures or videos can be stitched. By automatically 

revising brightness difference between input images, it 

creates sphere projection panorama image.  

In image processing area, image stitching method is a 

task that manipulates taken videos in series angles as 

outstretched format. Depth map extraction applies median 

filter to remove noise in video. It extracts edges from pre-

processed input video by applying canny edge detection 

method then traces vanishing lines by Hough transform. It 

designates vanishing point through cross points of 

extracted vanishing lines. 

Generation of depth map is done with three steps. Edge 

extraction, the first step, is a pre-process for input video, 

applying median filter to reduce noise and canny edge to 

detect geometric characters. Vanishing point and 

vanishing lines generation step, the second step, extract 

straight lines and their crossing point by hough transform 

and estimate the location of vanishing point by the range 

of defined vanishing point. Vanishing point estimation 

and depth map generation, the last step, estimate the 

location of vanishing point by the range of defined 

vanishing point location, setup depth level and generate 

depth map based on the location of vanishing point.Fig 

2.shows the process of creating solid VR panoramic video 

by stitching each video based on extracted depth map, 

creating depth map panorama and matching images. 

 

 

(a) Input images 

 

(b) Depthmap extraction 

 

(c) Image/Depthmap stitching 

 

(d) Image/ Depthmap panorama 

 

(e) 3D panorama 

Fig. 2. Realization of 3D panoramic video based on depthmap. 

 

 

V. CONCLUSIONS 

 

To complement weak point of depth map generation 

method from 2 dimensional video to 3 dimensional space 

structure recovery, this paper proposes VR panoramic 

system using depth map generation method which is 

based on the location of vanishing point in video in which 

existing researches has been unable to define.  

Based on computer vision technology and computer 

graphics technology, depth map based 3D panoramic 

virtual environment system can create realistic 3D 

panoramic virtual environment if manufactured video and 

user interaction can be effectively convergent.  

Using our proposed system, it can overcome the limit 

of existing 2D panoramic technology and give a more 
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natural navigation so that user can experience more reality 

and better qualify of immersion. To generate this type of 

solid video, not only nearby point but also remote point 

needs to find 3D depth information.  

Our future issue is to develop VR authoring tool so that 

low coat VR content generation can be realized.  
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natural navigation so that user can experience more reality 

and better qualify of immersion. To generate this type of 

solid video, not only nearby point but also remote point 

needs to find 3D depth information.  

Our future issue is to develop VR authoring tool so that 

low coat VR content generation can be realized.  
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natural navigation so that user can experience more reality 

and better qualify of immersion. To generate this type of 

solid video, not only nearby point but also remote point 

needs to find 3D depth information.  

Our future issue is to develop VR authoring tool so that 

low coat VR content generation can be realized.  

 

REFERENCES 

 
[1] D. Burschka et al,."Recent Methods for Image-Based Modeling 

and Rendering,"IEEE Virtual Reality, pp. 299, Mar, 2003. 

[2] H. K. Shum, S. B. Kang, and S. C. Chan, "Survey of image-based 

representations and compression techniques," IEEE Trans. On 

Circuits and Systems for Video Technology, Vol. 13, No. 

11，pp.1020-1037，Nov, 2003. 

[3] R. Szeliski, "Image mosaicing for tele-reality applications," Proc. 

of the IEEE Workshop on Applications of Computer Vision, pp. 

44–53, 1994. 

[4] X. Xu, and S. Negahdaripour, "Vision-based motion sensing from 

underwater navigation and mosaicing of ocean floor images," Proc. 

of the MTS/IEEE OCEANSConference, vol. 2, pp.1412–1417, 

1997. 

[5] R. Garcia, X. Cufí, X. Muñoz, L. Pacheco, J. Batlle, "An image 

mosaicking method based on the integration of grey level and 

textural features," IX SimposiumNacional de Reconocimiento de 

Formas y AnálisisdeImágenes (SNRFAI), Benicassim, Castellón, 

2001. 

[6] S. E. Chen, "Quicktime VR – an image-based approach to virtual 

environment navigation," in ACM Computer Graphics 

(SIGGRAPH’95), pp. 29-38, Aug. 1995. 

[7] L. Juan and O. Gwun, "SURF applied in panorama image 

stitching," 2010 2nd International Conference on Image Processing 

Theory Tools and Applications (IPTA), pp. 495-499, July, 2010 

[8] M. Brown and D. G. Lowe, "Automatic panoramic image stitching 

using invariant features," International Journal of Computer Vision, 

Vol. 74, No. 1, pp. 59-73, 2007. 

[9] K. J. Ban, J. C. Kim and E. K. Kim," An Object Representation 

System Using Virtual Space Coordinates," KIMICS, Vol.8, No.4, 

Aug, 2010.  

[10] R. Szeliski, “Video Mosaics for Virtual Environments,” IEEE 

Computer Graphics and Applications, Vol. 16, No. 2, pp. 22-30, 

1996. 

[11] R. Szeliski and H. Y. Shum, “Creating Full View Panoramic Image 

Mosaics and Environment Maps，”Proc. SIGGRAPH, 1997. 

[12] N. Chiba, M. Minoh, and H. Kano, “Feature-Based Lens Distortion 

Correction for Image Mosaicing，”Proc. IAPR Workshop on 

Machine Vision Applications (MVA), 2000. 

 

 

Seung-Il Cho  He reveived his B.S degree 

from Chosun University in 1992,His M.S 

degree from department of computer education, 

Sunchon National University in 2001,His Ph.D 

degree from department of computer science, 

Sunchon National University in 2008.His 

current research interests are computer graphics, 

multimedia and image processing. 

 

 

Jong-Chan Kim  He received his B.S. degree 

from Sunchon National University in 2000, his 

M.S degree from department of computer 

science, Sunchon National University in 2002, 

his Ph.D. degree from department of computer 

science, Sunchon National University in 

2007.His current research interests are image 

processing, computer graphics, AR, games and 

HCI. 

Kyeong-Jin Ban  He received his B.S. degree 

from Sunchon National University in 2003, his 

M.S degree from department of computer 

science, Sunchon National University in 2005, 

his Ph.D degree from department of computer 

science, Sunchon National University in 

2010.His current research interests are 

computer graphics, image processing, HCI, VR 

and AR. 

 

 

Kyoung-Wook Park  He received his B.S. 

degree from Sunchon National University in 

1997, his M.S degree from department of 

computer science and statistics, Chonnam 

National University in 1999, his Ph.D. degree 

from department of computer science, Chonnam 

National University in 2004.His current research 

interests are parallel and distribution processing, 

graph theory, theory of computation, 

bioinformatics and Augmented Reality. 

 

KimCheeyong  He received the Ph.D. degree 

in Computational Physics from Inje 

University,Republic of Korea, in 2000.He 

worked at Inje University, Busan College from 

1991~2002and at Dongseo University from 

2003-2005.In 2011, he joined the Dong-Eui 

University, where he is an associate   

professor.His research interests are in 3D 

Animation, Multimedia Design and 

VR,Contents Design, Chaos & Fractal Design.   

 

Eung-Kon Kim  He received B.E. degree Cho-

sun University in 1980, his M.E. degree from 

depar-tment of computer engineering, Hanyang 

University in 1986, his Ph.D degree form depart-

ment of computer engineering, Chosun University 

in 1994, In 2011, he joined department of 

computer science, the Sunchon National 

University, where he is a professor. His current 

research interests are image processing, 

AR,computer graphics, multimedia and HCI. 

NG 

gree 

his 

uter 

05, 

uter 

in 

are 

VR 

B.S. 

in 

of 

nam 

gree 

nam 

arch 

ing, 

ion, 

gree 

Inje 

.He 

rom 

om 

Eui 

iate   

3D 

and 

gn.   

Cho-

rom 

ang 

art-

sity 

of 

onal 

rent 

ing, 



<<
  /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
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


