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Pre-trained DNN
Deep Neural Networks Image Processing and Signal Processing and
Deep Learning, machine learning Computer Vision Communications
Image filtering, feature detection/extraction FFT, filtering, cross correlation,

7x faster than state-of-art 700x faster than CPUs 20x faster than

for feature extraction CPUs for FFTs
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function s = vecSum(v)
s = 0;
coder.gpu.kernelfun() ;
for 1 = 1l:1length (v)

s = s + v(1);
end
end T OB TEN-RIERMTONES
function s = vecSum(v)
coder.gpu.kernelfun() ;
s = sum(v) ;

end
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function out = myBsnet (in)
persistent mynet;
1f 1sempty (mynet)
mynet = coder.loadDeeplLearningNetwork (‘netTransfer.mat’, ..
‘netTransfer’) ;

end

out = mynet.predict(in);

*J— RERLICRIFHTERAYY REpredict, activations®d+(R2018akF )
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@ GPU Coder - fog_rectification.prj

@ GPU Coder - fog_rectification.prj - O

X
Select Define : enerate B D Define Input Types

G PU C d To convert MATLAB to GPU, you must define the type of each input for every entry point function.
o er Learn more

To automatically define input types, call fog_rectification or enter a script that calls
fog_rectification in the MATLAB prompt below:

Entry-Point Functions:
>> run_fcg_rectificaticmj v

N Autodefine Input Types
fog_rectification # X

+ Add Entry-Point Function e X
At 4\ Code Generation Report - O X ‘

feess

léey GPU Coder - fog_rectification.prj

P Generate Code

MATLAB code Call stack C code
GENERATE v VERIFY CODE Add Static Code Metrics Report =

] Target Source Files

fog_rectification.h
fog_rectification_initiali

fog_rectification_initiali

| - :
Source Code

Output file name:

side MATLAB

4| MEX Co
% Static Library (1ib) Binary library for static
Hardware Board 4| Dynamic Library (.dll)  Binary |
Device B ' Executable (exe) Stan
Tevice veruo

[ fog) OGetNaN.h
% - h
i fog Toolchain 'Automatically locate an installed toolchain ¥ 5

5] (09‘1 v =] rt_nonfinite ¢
5 fog! =] rt_nonfinite.h ) - . N

e ] o 1 Function Declaratic
E :T::\ {©) More Settings Generate =l riwlypes.h static _ global__ void
0] an‘ GPU Static Metrics Report 1 *b_ ; -
(i rtGq = GPU Kernels
(5 nwt, — fog_rectification _kernell Summary All Messages (6) Build Log
".‘ ety — C source code generated on: 05-Sep-2017 09:14:28
) fog_rectification_initialize.cu fog_rectification_kernel3 i
_] fog_rectification_terminate.cu fog_rectification kerneld Coding target:
fog_rectification kernel5 Number of errors:
fog recqﬁcau:on kernelé Number of warings:
fog_rectification_kernel7
St fog_rectification_kernel8 Number of notices:

Next fog recl?ﬁcan:on kernel9
fog_rectification_kernel10 Tell Us What You Think
J——E ;:;::22::::: :::::g We value your feedback. Please take a few minutes to answer this short questionnaire regarding the Code
g )
fog_rectification kernel13 Generation Report
fog_rectification kernel14
fog_rectification kernel1 v

e to run ir
Language

nking with an external pr

fGetinf.cu 11 #include
fGetinf.h #include

ary for dynamic linking with an extemal project

ain file written in (

alone program (requires a sepa

(const

Static Library

_| fog_rectification.cu
1 main.cu
1 rt_nonfinite.cu

(== =

>>Provide Feedback
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Build type: ¥ Static Library E WED\‘LZ\E \hkFﬁ(j:Zj
T 1. ELRITEIDCEE

Output file name: |a|emet_predict

Language W C O Cret
[ ] Generate code only

M
Hardware Board MATLAB Host Computer Ei 2 ' t)J J }l/a:l /% ’*}R

Device Generic MATLAE Host Computer
Device vendor Device type

Toolchain |Automatically locate an installed toolchain

Automatically locate an installed toolchain
MWIDIA CUDA | gmake (64-bit Linux)

MWIDIA CUDA for Jetson Tegra K1 w6.5 | gmake (64-bit Linux)
'i@j' Mo NWVIDIA CUDA for Jetson Tegra X1 v7.0 | gmake (64-bit Linux) 2.89 FPS
MNWVIDIA CUDA for Jetson Tegra X2 vB.0 | gmake (64-bit Linux)

% notebook

P
% desktop congputw. Y
6.0% spake bar

5.6% epuateutsmrr |

(| 07 eyl A
8.97% deskitnr
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Intel
MKL-DNN

——— Library

cnncodegen (net, 'targetlib', 'mkl-dnn') ;

‘ S NVIDIA
GPU &= &) TensorRT&

Coder CUDNN

N/ Library

Deep Learning
Networks

ARM
Compute
Library

cnncodegen (net, 'targetlib', "arm-compute') ;
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One MATLAB, 5 hardware platforms

2017
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Desktop GPU UU-Alexnet

1.32 FPS D1440x1080
% radio

R2018a

Desktop CPU Raspberry Pi board Android phone
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Alexnet

CNNOED N >R ITIADIROIREE RS (Y = ax2 + bx + ¢)

Lane Detection

Left lane co-efficients Post-processing Image with

(find left/right lane | ——— marked lanes
points)

Lane detection
|mage _— CNN

vV Vv

Right lane co-efficients
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~66 FpS Log_onef Demo
(Tegra X1)

Pedestrian Detection Logo Detection

Frame Rat’é‘;:‘f0.0l-S;'v

Traffic Sign Detection
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Alexnet Inference Frame-Rate/\JA—<> X (NVIDIA Titan Xp%FIFa)

Frames per second
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1 2 4 8 16 32 64
Batch Size
CPU Intel(R) Xeon(R) CPU E5-1650 v3 @ 3.50GHz

Testing platform GPU
cuDNN

Pascal Titan Xp
V5
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Accelerating the pace of engineering and science
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