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End-to-End Solution

Content Generation , Processing, Display and 3D Interaction
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Depth Image Based Rendering and Multi-view Interlacing

£ inesiui

Disparity Mapping and
Multi-view Rendering

Dis-occlusion

Filling

Multi-view
Interlacing




Parallel Design
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Result
Spec. GPU  NVIDIA GeForce GTX 280
processors 30
cores 240
Clock Rate 1296MHz
Memory 1GB
CPU Intel Core2 duo
cores 30
Clock rate 3GHz
Memory DDR2 800
total capacity 4GB
Result Operation time (ms) frame rate (fps)

disparity 6
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3D Display in ITRI

e Stereoscopic Display (Glasses Type)

- Rendering 2-Views + Interlacing/Page-Flipping
Full/Localized Shutter

Micro-retarder

e Auto-Stereoscopic Display (Without Glasses
- Rendering N-Views + Interlacing

3.5” 5-view 207 7-view 42”7 9-view iI-Screen 3D
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Multi-view Free Viewpoint Synthesis
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CPU-GPU Framework
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A: User interface — OpenGL
Move & Rotate & Reset viewpoint
A1l: Initial mesh construction

B: Get nearby Images from Buffer 1
CPU -> GPU

C: Find nearby cameras for every
vertex

Copy data from
GPU --> CPU

CPU Buffer GPU

D: Depth reconstruction
*Projection
*Get patch
«SSD measurement

E: Load next near-by frames and
store in Buffer 2

F: Render Channel
Render scene - OpenGL
*Multi-texture blending
*Display




Data Processing for Free Viewpoint Synthesis
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*Find nearby cameras
for each vertex:

Total threads we set :

Width . Height
Mesh_size Mesh_size

=Vertex_num

*Depth Reconstruction:
Total threads we set :

Vertex _num*num _ Depth _ planes

Mesh size 2 5 10

Depth Reconstruction (ms) — GPU 171.42 17.70 5.52
Total (ms) 319.62 45.50 18.69
Fps — GPU 3.12 22.00 53.50
Depth Reconstruction (ms) — CPU 566.13 90.38 23.13
Total (ms) 678.92 137.48 62.59
Fps - CPU 1.5 7.3 16

Depth Reconstruction Speed-up 3.3x 5.1x 4.1x
Total Speed-up 2X 3X 3.3x
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Data Processing for Stereo Viewpoint Synthesis

Multi-view Viewpoint GTX 280 L eft Right
Capturing Selection Eye Eye
‘ ‘ Reconstruct | 6.1636 | 5.2210

e T " Depth (ms
e | [ BRR ] -

|
: 1 | Render Scene | 3.0298 | 5.1264

____{ ——————— -—-== (ms)

Left-eye Right-eye Copy Data 3.0885
Channel Channel (ms)
; * Total and Fps 28.2496(ms) &
Stereoscopic 35 Fps

Application

11
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Optical Coherence Tomography (OCT)
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OCT System and Platform

i, |

- GeForce GTX280 with 1024MB GDDR3
« NI 14-Bit 100MS/s Digitizer (PCI-5122)
« NI 14-Bit 20MHz Arbitrary Function
Generator (PCI-5402)

- GPU Processing: 15x Speed-up,
2,500,000 points/frame
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Data Processing

BF FFT AF Total

Motion/Galvo Mirror

Image Processing & Motion Control Unit [ Control Signal

CPU 0.11ms 0.297s 0.07s 0.484s

GPU 2.948ms | 22.665ms | 4.995ms | 30.568ms

A-Scan Signal
Ref. Clock

(ex: PCI/PCIE/USBL...)

Speed-up 37x 13x 16x 15x

CPU-C

Data I/O S| Data Hamming
Control Alignment Interpolation Window

GPU - CUDA

Show and Image 1-D 2048-point
User Interface Reconstruction FFT
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Other Researches

e Depth Estimation from 2D Video (Video 2D
to 3D Conversion)

- Algorithm Design and GPU Speed-up
- 3fps to 30fps (10x Speed-up)

Application 1:

fo Sl 1
Transm - =
2D

3DTV Content Video 2D to 3D
Conversion
Glasses Type:
. . -Micro-retarder
. On-line 2D to 3D
A p p | I C at I O n 2 - c;.;:fsiontgufps Multi-view Autostereo:
- Barrier e
3 D We b C am - Lenticultgftype
3D Display

(MSN, --*)
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Other Researches

e Stereo to MV Rendering (Stereo Matching)

- 3D Movie on Autostereoscopic Display
(Without Glasses)

- On-going (Currently 10fps on GPU)

e 3D Endoscopic Imaging
- 3D Reconstruction from Single Lens
- On-going (Target: 60fps for HD Input)
e Smart OCT System

- On-going: Automatic Diagnosis Assisting
(Database Registration, Template Matching)



Thank You /ery Much !
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