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Cirugia virtual
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Simulacion

GPU-based Real-Time Soft Tissue Deformation with Cutting and Haptic Feedback






La chicha
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La solucion: GPGPU

General-Purpose Computing on Graphics
Processing Units

Lenguajes de proposito general
CUDA (Nvidia)
OpenCL (estandar abierto)



GPGPU




GPGPU

Intel Core i5-3570 3.4 GHz

4 cores
188€

Radeon Rg 270X 2GB 1 GHz

1280 cores
179€
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Caffe
(cuDNN)
14x

Baseline Caffe compared to Caffe
accelerated by cuDNN on K40
(CPU is 24 core E5-2697v2 @ 2.4GHz)




GPGPU

Reduccion CPU Reduccion GPU
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150M elementos
CPU -> 126 ms
GPU -> 4 ms (x31)




Nuestra Solucion: Visualizacion

Clasica en GPU (Ray casting)

Image plane

. 0
. |€ o

o) 0

w o

|

IIIIIIIIIIIIIIIIIIIIIIIIIIII

http://blog.micfort.org



Nuestra Solucion: Generacion

“on-the-fly” del Cubo de datos
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Resultados




Resultados




Mas cosas

Deformacion realista
Visualizacion compleja
Interaccion haptica

Etc.



Resumiendo...

Visualizacion de volumenes

Programacion paralela (GPGPU con OpenCL)
Simulacion fisica

Optimizacion de codigo

Teécnicas de interaccion






