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xFOpenCV FERRHL

OpenCV J B HOW T & VF 2 TSR e B P #0338 R B xFAST THSOH I 22 T 8 (1) OpenCV pREL, REHS BhIE 7 (@ Hhdm 5 I I v ST A LA
WeIhAE, I SDx B HLx it 3AEE78 70 K% FPGA 45 I ThAE . A, xFAST pR%LS OpenCV {37 —5, & NmEmtkhe. =AHZM S FVEFT TI04k.

HEZPEEIEN: china. xilinx. com/revision,

' OpenCV 3.1 FEFET L ERE L Cortex A9 1 Cortex AB3.
1 OpenCV R&%L (4% OpenVX F42) 1EAFER I SoC MLk BRE ZESR (1L
1 SEBMERHPTEE, RS RI R E M.

FEIGE T EAUWL R AR reVISTON # A B2 FE

Cross-compile OpenCV Profile and identify Minimal changes to the _ Copy generated SW/HW
application to Zyng bottleneck functions code and set functions to images to SDCard and run on
(ARM A9/A53) hardware. a Zyng board

1593 ms 354 %
1567 ms (34,6%
1444 ms 321 %

HW functions
" T TmeRly [ Tme Name Clock Frequency (MHz)
c u SIUEmsL008 stereoRectify 300
OpenCV 4500 ms 100% SLereOLEM 300
4370 ms 97,1% o A
T cons97,1%
[/ R :imsi2%
main () { _ 3473 ms ( y main () {
] 3471 ms (77,2%
cv::imread(A) ; ] 3412 ms (75.86% cv::imread(A) ;
cv::stereoRectify (A,B,C,J) 2597 ms (57,7 % XF:stereoRectify<line>(A,B,C,D);
s (57,
cov::stereoLBM (C,D,out) ; — 2274 ms (50,5% xF:stereoLBM<win,n disp>(C.D,out) ;
cov: :imshow (out) ; = 1933ms #3%N cv: :imshow (out) ;
| ] 1895 ms 42,1 %
; | 1782 ms (39,6 % }
1
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Myt 52 Y 2% S2I Zyng SoC il MPSoC 3528 FIHERT .
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2 T PRV A AR SRR AL 88 2% ST B R

TEAEACAL EE S 357 Conv, RelU. Pooling. Dilated conv. Deconv. FC. Detector & Classifier F SoftMax =.
Caffe BTG T M Proto-Text SCAFSEEL EMIREAE, 152 W25 8 SURISZYIINALEE K

Bt — REE ISR AN ML S B, FE AlexNet. GoogleNet. SqueezeNet. FCN Fl1 SSD.

WX 26 n] @I IZ AT 7R ARM A0 EE 2% E AR T e ], TC i dniE FPGA.

=A =4 =4 =4 =

TEIZ T P& 21 WS reVISTON SR i .

Import _prototxt and Call prototxt runtime Cross-compile for
trained weights APl in your application Cortex-A53 and run on

a board

[ Caffe )
gBo

Zynq Ultrascale+ MPSoC

Caffe Prototxt
ARM C/C++ User “Fixed™ DL
Application Inference Engine
.1 ﬂ 1
Deploy.prototxt:

Filter Weights

Target Data

N

Programmable
Logic

Only compiles ARM software code in minutes. No hardware compilation
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reVISTON HERRBAE UM IR it om B (B JRib iR IEZ) , FBIEERIER 8] Wl e R 2h LA XLt B3 Bh 05 (83 1 38 R E ALl
Programmable SoC 7E iy P REHR A SCALGE ML F A RF L 3o BLTR 203l T A 2 DU AN it

1 LK &% ELIDLHERE @ 4K60
ST R T SEHL AR, RN RN RIE3) . XARBIR A AEERIAE S T A S, BT R 8 IMX274 AR IR MIPT 211, M\ A
4K@60 FPS.
1 SCARRSE
T SEN SRR RS, A AR R VL. & REAL SR H USB3 HUXL 1080p30 SLAKTEAR LA -
1 WE2%>: GoogleNet
T GoogleNet JEE, K] INTS yE/RFIFR#AE ImageNet HiA o
1 EENFRE. AU RMREZIRRTEES (U LEEEZARENED
T g5 A MIPT A& AR AT USB3 $uf% 3k, Wit T B KA BRG], B B mFE . SRR CNN 24 3 5 3| 45—
P H

S =
ZYNQ Application
Drivers
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denseOpticalFlowPyritr
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reVISTON HEFR I T SDSoC 14, SDSoC i reVISION EYSLE Cy C++Hl1/EL OpenCL HHFF & ByEM /8N F . SDSoC ISt AL kY™ @ reVISION &
P, R s R s s

BRI C/C++/OpenCL B FFF R AKL

SDSoC™ & A HE (I 2Rk A3 C/C++/OpenCL B FH R ARSS:, G #. 5 H 1) Eclipse IDE FI4THI 1T 3AEE, 5 2 548 Zyng® A1l Programmable
SoC Al MPSoC & E R . FLEFRAL A 153K C/C++/0penCL & RFAAG AT, SDSoC X HF RA LM Al G221 B AL - . 33 R4 BBk
AR DL SR R I o i SRR i R 2R =07 B TR PG E X SRR R AR AR R TS, I N P R T I FE IR B

SDSOC_"' reVISION

Environment

OpenVX. Caffe

C/C++/OpenCL
Creation

Profiling to Identify
Bottlenecks

Computer Vision -prototxt
: & Trained
Weights

System Optimizing
Compiler Machine Learning

Optimized Accelerators  Scheduling of Pre-Optimized
& Data Motion Network Neural Network Layers
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reVISTON HEARTH 7] Zyng SoC Al Zyng MPSoC £ 71,

3% 7% B R LI TRl i 53 HE H T B e 5 B R T reVISTON HERR T & TAF. TR T HEM SR A 38 R BT R AARAME 2% .

R reVISION Histk (F1BSP) FEMH

ZCU102 ZCuU104 ZC702 ZC706

ZU9 (16nm) ZU7 (16nm) Z7020 (28nm) Z7045 (28nm)
Quad Cortex A53 up to 1.5GHz Dual Cortex A9 up to 1.0GHz

7857 5386 571 2331

321 38.0 49 191

USB3, MIPI, HDMI USB3, MIPI, HDMI HDMI* HDMI*
HDMI, DisplayPort HDMI, DisplayPort HDMI HDMI
No 4K60 Encode/Decode No No

xFopency, xFdnn

xFopency, xFdnn

xFopency, xFdnn

Sony IMX274

StereolLab Zed Stereo

eCon camera

1920x1080 @ 30 FPS

3840x1080 @ 30 FPS

1920x1080 @ 60 FPS

Spec 3840x2160 @ 60 FPS
Interface MIPI via FMC

MIPI via FMC

USB3

USB3

* Requires an HDMI 10 FMC card
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ISR, (R RERIEE T 0% 12 2R R e 2 A1/ Bz g o
TR B — R RS O B R R DL AL A H

BO | e Y LN | iR

HRB | Zynq - 7000 Fl Zyng UltraScalet§ SR, T2 (5 B 5 WA LHEORE .
LVDS lFas

FRE | MIPT CSI2 U T RER MIPT CST 2 KI8T RECR AT RAF AT (MIPD) (935k{%k% &
MIPI - CST 2.0 IR TR (CST - 2) , e 11 fREDR, FET 2R R UltraScalet™asfh, A figkk A

MIPT CST2 4% 8ds 11 )i 46 B
1ogiSLVS RX . w1 IP BT RTE R JE QMOS R AR G IE, JERFE T38RI ALl Programmable @1 S EHE(E 5 434S
Camera Sub - LVDS - yion TEFIN AL EESS o
Receiver
HDMI TX MTRX T £%t. HDMI T R4 X454 HDMI 2. 0 FrAEE R,

- g | g m MRX ¥ R% T R2G0E X5 FRifEEE R
DieolavPort 5 0 R B DisplayPort LogiCORE™PL DisplayPort TX 1 RX T RELEEH BIAH - S DisplayPort #RAEE T, £F
1splayror el 4+ VESA DisplayPort vl.2 FRuEZiR.

FARE | D Serial Digital Interface (UHD - SDI) FiIT Rl o AL Hif K 4K S50 FE AR IR 45 MU LogiCORE™
UHD - SDI (up to fan N IP UHD - SDT # I RftHalle e AR i g 11, £54 SMPTE SD - SDI. HD - SDI. 3G - SDI. 6G - SDI fl 12G -
126) SDT #5dfE.

. _ NN Sensor to| GigE it 7 REFE—/NELZ A FPGA 1P #%, AR THFF& GigE Vision bRefERIF™ &, 32 B LA L0
GigE Vision by N
Image .
. o enny | Sensor to | U3V R REFE—NELEZ A FPGA 1P #%, [ THFE U3V AREMERAZL R, F B AL fid .

USB3 Vision LN T |
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