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Internet of Everything
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2.5 Exabytes
de dados gerados por dia

90% dos Dados do Mundo
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VoT - Video of Things® BREM & s
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VoT - Video of Things® BPAM & s

Full HD
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H.264 MIPEG

1MP (1280%*720) 2 Mbps per camera 6 Mbps per camera
2MP (1920*1080) 4 Mbps per camera 12 Mbps per camera
5MP (2560*1960) 10 Mbps per camera 30 Mbps per camera
4K (3840*2160) 18 Mbps per camera 64 Mbps per camera
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Privacidade de dados e Seguranga  »* '+
* GDPR *
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« Mais de de devices 10T na
area medica estdo atualmente
instalados, crescendo para em

2020

- Executivos dizem que privacidade
, Integracéo de sistemas
legados e Seguranca

sao as trés maiores barreiras
travando a adocéo de IoT na area medica
atualmente
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Industrial Security “Lifecycle”

Security vs. Time w/out Maintenance

Securnty Stance

Tirmea

Protect Detect Resilience
| o Defense in Depth Altestation Isolate & Operate
Remediate
Fix & Improve
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* GDPR *

* x
‘k*‘k

Bolsonaro sanciona lei que
cria autoridade de protecao

de dados

Orgao sera responsavel por fiscalizar o uso de informacdes
pessoais por empresas
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POT - Physics of Things® P& &
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. Physics of Systems

L]
Gas Turbine 1)
Wind Turbine

- = Nyquist
——'Controls Wind Converter @
MRI Inverter @
01 1 10 100 1k 10k 100k

Natural Frequency (Hz)

Sas Bregpt

Distancia NYC/LA: 2,800 milhas
Velocidade da luz: 186,000 milhas/s
Round trip: 2*2800/186000 = 30ms
Frequéncia de Controle = 10ms
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Goodbye Moore Law BPEM @) i
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CPUs s&o sequenciais! BP&M & o5
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Al Computer Vision BPEM @ nanie
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Single-Core W Dual-Core W Dual Core W
766MHz 800MHz 1GHz

Artix-7 FPGA Fabric Artix-7 FPGA Fabric Kintex-7 FPGA Fabric

Application Processor

CI rm * Single or Dual Core

Cortéx A9 * Upto 1GHz

High BW Memory
* L1/L2 Cache, OCM
- DDR2/3, LPDDR2 W/ECC

Integrated Peripherals
* USB, GigE, CAN
« UART, SDIO, 12C, SPI

—g»» FPGA Fabric
: ;'«.!5:_ « 7 Series FPGA Fabric
-~ * Custom Engines

4

4.2 + 3000+ interconnects « Temp & Power Monitor

Tightly Coupled Domains ; Integrated Analog
| -
"*':,»N', * Up to 100Gh/s Bandwidth - « 12-bit IMSPS ADC
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Mais periféricos? BP&M & Ssionsas

Drag & Drop
100’s de IP & Peripherals Processing System v' Expanda interfaces e features
Ext Mem Controller .
—+— IP Catalog Microblaze / ARM Core ool v" Adote 0s mais novos
—__ Partner IP — — 12C Controller protocolos
—__ Automotive & Industrial instruction | MemrY UART (e.g., EtherCAT, TSN, ...)
Cache anaggment Data Cache
i}: CAN Unit USB / | )
Drag, Drop,‘ DDR Controller Ethernet Controller Ethernet Desenvolva um sistema
... and Customize “Future-Proof” e que evolui de
—__ Embedded ‘ acordo com o mercado
—— Networking UART, DC Ethernet
— __ Video & Image Processing SE—
USB MIPI DDR2/3
— __ Digital Signal Processing -
UART, PWM HDMI WiFi
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Aceleracio em Hardware  BP&M &
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Arm® Core
o System-Level Profiling
Input J Output
e Toggle SW-HW Partitioning
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Machine Learning with SoC/FPGA BP&M & e
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Cross-compile Profile and identify Minimal changes to the Run on the board
OpenCV application to bottleneck functions code and set functions to
Zyng (ARM A9/A53) hardware.

Compile for SW/HW.

HW functions

o Name Clock Frequency (MHz)

_ Time(%]w | = Time
ou 4504 ms (100%) stereoRectify 300
DOpenCV 4500 ms (100 %) stereoLBM 300
4370ms (97,1%
4370 ms (97,1 %)
] 3474 ms (77,2%)
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main () { main () {

3471 ms (77,2%
3412 ms (75,86%)

2597 msi57,7% xF:stereoRectify<line>(A,B,C,D) ;

3473 ms (77,2%
cv::imread (3) ; cv: :imread (A) ;
cv: :stereoRectify (A,B,C,p)
cv: :stereoLBM(C,D,out) ;

cv: :imshow (out) ;

2274 ms (50,5% xF:stereoLBM<win,n disp>(C,D,out) ;
1933 ms “3%
189S ms 42,1 %
1782 ms (39,6 %
1593 ms (354 %
1567 ms (34.8%
1444 ms (321 %

cv: :imshow (out) ;




xfOpenCV: 50+ Most Needed OpenCV Functions
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Basic Functionality Geometric Transforms | Image Processing and | Feature Detection and 3D Reconstruction Motion Analysis and
Filters Classifiers Tracking

Avsolde difference
Accumubate
Accumisale squared
Accumulate weighted

Anthmetic adddion

Arithmetic subtraction

Bitwise: AND, OR, XOR,

NOT

Poel-wise muttiplicabon
Channel combine
Channel extract

Color convert

Convert bat depth

Table lookup

Scale/Resize
StereoReclily
Warp Affine
Warp Parspecive

Remap

Mean Shift Tracking (MST)
LK Dense Opbcal Flow

Canny adge detection
Gaussian Fast comer

Median SYM (bingry)
Sobel Harns comer

Histogram of Onanted
Gradionts (HOG)

Hough Lines

Custom convolubon
Equalize Histogram
Dilate

Erode

Bilaterad

OTSU Thresholding
Threshokding
Image pyramid
Color Detection
Integral image
Gradient Magnitude
Histogram

Gradient Phase

MinMax Location
Mean & Siandard Dewiation
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. Assign functions to
Cross-compile Write custom CV hardware. Run on the board
function in C, C++ . :
Compile using SDSoC
main () { CUSTOM CV (E, out) { HW functions
cv::imread(3) ; #pragma HLS PIPELINE Name Clock Frequency (MHz)
XF:stereoRectify<line>(A,B,C,D) ; for(..){ stereoRectify 300
xF:stereolLBM<win,n disp>(C,D,E) ; #pragma HLS UNROLL stereoLBM 300
CUSTOM _CV (E, out) ; for(.){ .. CUSTOM CV 300
cv: :imshow (out) ; } -
} }
}

\ XILINX
DEVELOPER
FORUM




THE
Al Computer Vision with SOC/FPGA QP&M & ohimoeers

-
p

INPUT Processor
- OUTPUT
:;".‘5 . image Post . >
: read processing “Dog”

A

meec e — IIE
processing

FPGA




o I ——
THE
BP&M & oeveones

Al Computer Vision with SoC/FPGA Representigoes
00 00
m T [
AYA)
Processor
Post- _ OUTPUT
processing - “Dog”
INPUT )
Yo —> M — e —
™e ) read processing
FPGA




FPGAs - Brave New World ~ BP&M &) eeare
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