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Development of DirectX-based Stereoscopic Image Authoring Tool for

Immersive e-Book Production

Keunhyung Lee*, Jinwoo Park**, Jinmo Kim®***

Abstract

This study aims to develop a stereoscopic image authoring tool to effectively produce e-Book
content that enhances user’s sense of immersion in 3D environments. The proposed authoring tool
consists of three core systems; 3D object editing, stereoscopic image, and image media production
systems. First, the object editing system arranges and produces diverse objects that constitute virtual
3D spaces to fit the purpose of the content. In this case, commercial graphic authoring tools are
utilized to design efficient data structures that can include produced external models. In addition,
the material and textures of objects are made to be revisable and editable into the form wanted by
the user. Thereafter, a stereoscopic image system will be implemented to produce the generated
virtual scenes into stereoscopic images. This study uses the Anaglyph method so that the user can
implement and use stereoscopic image scenes more easily. This method include functions to change
the color of stereo cameras and control depth scaling. Finally, an image media production system
will be implemented that will enable producing the produced stereoscopic images into single images
or videos so that they can be effectively utilized in e-Book content.
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DirectX-based Stereoscopic Image System

©) 3D Object Edit

= Load Primitive/.X File Format
* Material / Texture
. T fon with Picking

) Stereoscopic Image

= Anaglyph Method

= Binocular Disparity
Depth-Scaling Method

) Media Production
* SingleImage(.jpg, .bmp, etc.)
= ExportVideo (.avi,.mp4, etc.)

e
GUI-based Authoring Tool
————

Immersive e-Book Contents Production

(Figure 1) Overview of the proposed
stereoscopic image authoring tool
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(Figure 2) User interface of the proposed
authoring tool
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typedef struct Mesh
{

// Mesh

LPD3DXMESH m_pXmesh;
ID3DXMesh#* m_pmesh;

// Transformation

D3DXMATRIX m_mWorld;
D3DXVECTOR3 m_vPos;
D3DXVECTOR3 m_vScale;
D3DXVECTOR3 m_vRot;

// Material & Texture

D3DXVECTOR3 m_vMitrls;
IDirect3DTexture9* m_pTex;
std::vector<D3DMATERIAL9> m_vMtrl;
vector<IDirect3DTexture9*> m_vXTex;
// Bounding Volume for Picking
d3d::BoundingSphere m_BSphere;
D3DXVECTOR3 m_vSphlnitPos;

float m_fDist;
int m_iPrior;
bool m_bPick;

<Table 1> Data structure of 3D Object
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(c) virtual scene

(Figure 2) Results of 3D virtual scene

production through 3D object editing
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1. Vertex Shader
void ModelVS(in A2V IN, out V2P OUT)
{
OUT .Position = mul(IN.Position, mWVP);
OUT.TexCoord = IN.TexCoord;
}

2. Red Color-Pixel Shader
float4 RedPS(in V2P IN) : COLORO
{
float4 Color
= tex2D(CharacterSampler, IN.TexCoord);

Color.y = 0;
Color.z = 0;
return Color;

)

3. Cyan Color-Pixel Shader
floatd ModelRCModePSR(in V2P IN) :
{
float4 Color
= tex2D(CharacterSampler, IN.TexCoord);
float Y;
Y = 0.299 * Color.x + 0587 * Color.y
+ 0.114 = Color.z;

COLORO

Color.x = 0;
Color.y =Y,
Color.z = Y,
return Color;

)

4. Green-Blue Color-Pixel Shader
float4 GreenBluePS(in V2P IN) : COLORO
{
Color = tex2D(CharacterSampler, IN.TexCoord);
Color.x = 0;
FinalColor = Color;
return Color;

)

5. Composition-Pixel Shader
float4 AnalglyphPS(in V2P IN)
{

float4 ColorR, ColorL;

float4 FinalColor;

ColorR = tex2D(ColorSamplerR, IN.TexCoord);

ColorL = tex2D(ColorSamplerL, IN.TexCoord);

FinalColor = ColorR + ColorL;

return FinalColor;

- COLORO

<Table 3> Shader code of anaglyph
stereoscopic image
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