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Mobile platforms  scenario  

Å Mobile hardware is continuously improving at impressive paces.  

Å Screen resolutions are often extremely large. (2 ï 6 Mpix) 

Å Mobile 3D graphics hardware is powerful but still constrained  

Å Major limiting factors wrt desktop counterparts 

ï low computing powers 

ï low memory bandwidths 

ï small amounts of memory 

ï limited power supply.  

 

Å Try to circumnavigate these limitations 

ï In order to achieve scalable mobile rendering 
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Mobile rendering  scenario  

ÅRequirements 

ïHi quality interactive images 

ÅConstraints 

ïLimited GPU, RAM and Bandwidth 

ÅNo brute force method applicable 

ïNeed for ñsmart methodsò to perform interactive rendering 

ïExploit at best reduced rendering power 

ÅProposed solutions 

ïRender only necessary data: adaptive multiresolution  

ïData not already available on device: streaming approach  

ïExploit at best available bandwidth: data compression  
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Related  Work on mobile visualization  
Å remeber previous session for details 

Å Remote Rendering 

ï é.. 

Å Local Rendering 

ï Model based 

ÅOriginal models 

ÅMultiresolution models 

ÅSimplified models 

ïLine rendering 

ïPoint cloud rendering 

ï Image based 

Å Image impostors 

ÅEnvironment maps 

ÅDepth images 

ï Smart shading 

ï Volume rendering 
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Scalable Mobile Visualization  

ÅBig/complex models: 

ïDetailed scenes from modeling, capturing.. 

ÅOutput sensitive: adaptive multiresolution  

ÅCompression / simple decoding 

ÅComplex rendering 

ïGlobal illumination 

ÅPre-computation 

ÅSmart shading 

ïVolume rendering 

ÅCompression / simple decoding 
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Scalable Mobile Visualization. Outline  

   Large meshes 

 

 

   High quality illumination: full precomputation 

 

 

   High quality illumination: smart computation 

 

 

   Volume data 
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LARGE MESHES 
 

Scalable Mobile Visualization 
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Scalable Mobile Visualization  
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Phenomenal   

Cosmic  

Models  
 

                     
1 G Tri  
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Scalable Mobile Visualization  
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Itty bitty living space! 
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A real - time data filtering problem!  

ÅModels of unbounded complexity on limited computers 

ïNeed for output-sensitive techniques (O(N), not O(K)) 

ÅWe assume less data on screen (N) than in model (K ­¤) 

I/O  

Storage  Screen  

10-100 Hz 
O(N=1M-100M) pixels 

O(K=unbounded) bytes 
(triangles, points, é) 

Limited bandwidth  
(network/disk/RAM/CPU/PCIe/GPU/é) 

View parameters 

Projection + Visibility + Shading  
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Proposed  approaches  

Å Output sensitive techniques: adaptive multiresolution 

ï Algorithm complexity proportional to pixel count, not to model size 

Å Chunk-based multiresolution structures 

ï Amortize selection costs over groups of primitives 

ï Same structure used for visibility and detail culling 

Å Seamless combination of chunks 

ï Dependencies ensure consistency at the level of chunks 

Å Data compression 

ï Fast GPU decompression or compression domain rendering 

Å Chunk-based external memory management 

ï Streaming, compressed data, caching 

Å Minimize CPU workload 
ï Move computation to GPU 

Å Complex rendering primitives 

ï GPU programming features (curvilinear patches) 

 

13  



Mobile Graphics Tutorial ï EuroGraphics  2017  

Mobile mandatory  requirements  
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Chunked multiresolution structures  

Å Two surface representation approaches 

integrated in a common framework with 

ïCompression, Streaming, Rendering 

 

ïFixed coarse subdivision 

ÅMultiresolution inside patch 

 

 

ïAdaptive coarse subdivision 

ÅGlobal multiresolution  
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Generic  approach  for simple  3D models  

Å Predefined structure with fixed number of quad patches 

Å Multiresolution structure per patch 

Å Compressed data loaded incrementally on demand 

Å Reuse components: compressed images.png  

Å Adaptive rendering handled almost totally in GPU 

Å Works both on Mobile and WebGL 

Å Works with topologically simple clean manifold meshes 
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Adaptive  Quad  Patches:  
simplified  streaming & rendering  for mobile & web  

Å Models partitioned into fixed number of quad patches 

ï Geometry encoded as detail with respect to the 4 corners interpolation 

Å For each quad: 3 multiresolution pyramids 

ï Detail geometry 

ï Normals 

ï Colors 

Å Data encoded as images 
ï Exploit .png (lossless compression)  

Å Ensure connectivity 

ï Duplicated boundary information 
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