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pySmallPPMpySmallPTpyTracer
Progressive Photon Mappingpath tracingray tracing

https://github.com/hanton/pySmallPPM
https://github.com/hanton/pySmallPT
https://github.com/hanton/pyTracer


—OpenGL Shader

: Renderman

https://www.opengl.org/wiki/Shader
https://community.renderman.pixar.com/article/653/the-big-renderman-library.html


—OpenGL Shader

: Renderman

https://www.opengl.org/wiki/Shader
https://community.renderman.pixar.com/article/653/the-big-renderman-library.html


HTY360Player

Facebook 360 Videos YouTube 360° Videos

https://www.facebook.com/Facebook360/
https://www.youtube.com/channel/UCzuqhhs6NWbgTzMuM09WKDQ


 



HTY360Player

http://fir.im/8yln

http://fir.im/au4q?release_id=576d5260f2fc4251ac000004&fir_source=GMTC&fir_campaign=VR_AR


 —> Shader



HTY360Player

• iOS HTY360Player (https://
github.com/hanton/HTY360Player) 

• OpenGL Android Web

https://github.com/hanton/HTY360Player
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: YUV (analog encoding) 
                      Y’CbCr (digital encoding)

: 420

API kCVPixelFormatType_420YpCbCr8BiPlanarVideoRange



OpenGL
2/5



OpenGL
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Vertex Shader

The Vertex Shader is the programmable Shader stage in the rendering pipeline that handles the 
processing of individual vertices. 
Vertex shaders typically perform transformations to post-projection space, for consumption by the 
Vertex Post-Processing stage.

: WiKi

https://www.opengl.org/wiki/Shader
https://www.opengl.org/wiki/Rendering_Pipeline_Overview
https://www.opengl.org/wiki/Vertex_Shader


3D

int ESUTIL_API esGenSphere(int numSlices, float radius, GLfloat ** vertices, GLfloat ** normals, 
GLfloat ** texCoords, GLuint ** indices)



YCbCr RGB
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YCbCr RGB

Fragment Shader

A Fragment Shader is the Shader stage that will processes a Fragment generated by the 
Rasterization into a set of colors and a single depth value.
The output of a fragment shader is a depth value, a possible stencil value (unmodified by the 
fragment shader), and zero or more color values to be potentially written to the buffers in the current 
framebuffers.

: WiKi

https://www.opengl.org/wiki/Shader
https://www.opengl.org/wiki/Fragment
https://www.opengl.org/wiki/Rasterization
https://www.opengl.org/wiki/Fragment_Shader


YUV420 -> RBG

: YUV (analog encoding) 
                      Y’CbCr (digital encoding)

: 420
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GLKViewController 
- (void)update 
- (void)glkView:(GLKView *)view drawInRect:(CGRect)rect

glDrawElements



OpenGL Shader  (Attributes & Uniform)



Facebook Surround 360

Nokia OZO

Gear 360

Google VR

https://code.facebook.com/posts/1755691291326688/introducing-facebook-surround-360-an-open-high-quality-3d-360-video-capture-system/
https://ozo.nokia.com
http://www.samsung.com/global/galaxy/gear-360/
https://developers.google.com/vr/ios/get-started#before_you_begin


Q&A




