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HYBRID MULTICORE COMPUTING

 Traditional Accelerator based computing does not
involve the CPU in parallel computation.

* Not a good proposition.
» CPUs have high compute power cores.

« Computational power of CPUs is also on the
rise.

* Hybrid Multi-core
Computing
* Use all resources

' available(in a
single platform).
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 Provides a higher
level of parallelism

DATA DECOMPOSITION CONVOLUTION

« Common operation used in Image Processing.

« CPU and GPU operate on separate image parts |lp

and lcpy, and compute filtered output using lookup « Involves only multiply-add operations. No exponential

tables. computations and hence no lookup tables.
 Fourier approach and Spatial approach for
Convolution.
IGPU
* On GPU, Spatial approach outperforms the Fourier
approach whereas on CPU vice-versa is observed.
lcpu  Hence, using spatial approach on I, and Fourier

approach on I, gives best results.
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—— « Other components similar to the Bilateral Filtering

and efficiency.
implementation .
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BILATERAL FILTER

WORK DISTRIBUTION CONCLUSIONS

- Bilateral filter is edge preserving and noise reducing

filter used in Image Processing. CPU

GPU * Hybrid CPU+GPU Algorithms for the following 2

—u;;;uz —III(yz);;(x)IIZ Pre-Processing: Kernel code : thread (tx, ty) filtering methods:
- Equation (1D) : F()= > I(y)e ** e r - Bilateral Filtering
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Convolution

* Compute Intensity
and Spatial Lookup
tables.

* Divide Image into |
and lgpy,

* Load Image pixels from °
global memory to shared
memory according to linear

mapping.

 Spatial as well as Intensity components involved.

* We pre-compute all possible transcendentals on the
CPU.

* Our implementation of Bilateral Filter is twice faster
than the best GPU implementation.

Intensity  Exponential
Diff Term

 Syncthreads()

* 10% average speedup compared to our Pure-GPU

Filteringon | .,,:
ard implementation of Bilateral Filter.

Eoo Eo1 Eop Eo1a Eozs

Eio0 E11 E1p2 Ei14 E115 ¢ Compute Welghted sum

Exo Ea1 Eap

Eia0 E1a1 E1ap

Eis0 Eis,1 Eis2

Ex1a Ez1s

E14,14 E1a15

Ei1s,14 E1s,15

Spatial Lookup
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*For each thread in

parallel:
compute output for

a pixel using
Spatial and
Intensity lookup
tables

for pixel (tx,ty) using
Intensity and Spatial Lookup
tables.

» 18% average speedup compared to our Pure-GPU
implementation of Convolution.
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