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Why Opencv with Xilinx 
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Typical ARM Cortex-A53

Opencv Needs Acceleration in Embedded

Typical Requirement > 30 FPS

Harris Corner 2.4 FPS

Stereo Depth Map 2.1 FPS

Dense Optical Flow 0.1 FPS

Source: Embedded Vision Alliance, 

Embedded Vision Developer Survey, January 2017
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Zynq Offer Superior Performance, Latency

42x
Frames/sec/watt

Computer 

Vision 

Xilinx 

Benchmark

• eGPU = nVidia Tegra X1 using VisionWorks for StereoLBM and Opencv4Tegra for OpticalFlow

• All benchmarks utilize as much resources as possible on GPU (~99%) and programmable logic (~70%)

cv::

StereoLBM
@1080p

Xilinx ZU9 Xilinx ZU5 eGPU*

Frames/s 700 296 43

Power (W) 4.8 3.3 7.9

Frames/s/watt 145.8 89.7 5.4

cv::

LK Dense 

Optical Flow
@720p

Xilinx ZU9 Xilinx ZU5 eGPU*

Frames/s 170 73 7

Power (W) 4.8 3.3 7.9

Frames/s/watt 35.4 22.1 0.9

<10
ms latency

Real Time

Applications

Latency

Xilinx 

Benchmark
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Zynq Offers the Most Efficient cv Acceleration
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xfOpencv Library 

xfOpencv directly infers pipelining functions from one to the next, avoiding 

frame buffers and external memory 
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Why So Good? Efficient Window-based Streaming cv 
increases Performance 

Rectify 

Rectify 

Remap

Remap

ARM/eGPU Traditional

DDR

Rectify 

Rectify 

Remap

Remap

StereoBM
Stereo

Camera

DDR

Data Streaming Lowers Latency

Rectify 

Rectify 

Stereo

Camera

Remap

Remap

StereoBM

Rectify Remap StereoBM

Rectify 

Remap

StereoBMt
t
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xfOpencv design flow quick review
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Opencv Support with Automatic HW Acceleration

main(){

cv::imread(A);

cv::stereoRectify(A,B,C,D);

cv::stereoLBM(C,D,out);  

cv::imshow(out);

}

stereoRectify

stereoLBM

300

300

1 2 3 4
Cross-compile Opencv

application to Zynq

(ARM A9/A53)

Profile and identify 

bottleneck functions

Minimal changes to the 

code and set functions to 

hardware.

Compile using SDSoC

Run on a Zynq board

main(){

cv::imread(A);

xF:stereoRectify<line>(A,B,C,D);

xF:stereoLBM<win,n_disp>(C,D,out);  

cv::imshow(out);

}
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xfOpencv: 50+ Most Needed Opencv Functions 
Basic Functionality Geometric Transforms Image Processing and 

Filters 

Feature Detection and 

Classifiers

3D Reconstruction Motion Analysis and 

Tracking 

Absolute difference Scale/Resize Box Canny edge detection StereoLBM Mean Shift Tracking (MST)

Accumulate StereoRectify Gaussian Fast corner LK Dense Optical Flow

Accumulate squared Warp Affine Median SVM (binary)

Accumulate weighted Warp Perspective Sobel Harris corner

Arithmetic addition Remap Custom convolution
Histogram of Oriented 

Gradients (HOG)

Arithmetic subtraction Equalize Histogram

Bitwise: AND, OR, XOR, NOT Dilate

Pixel-wise multiplication Erode

Channel combine Bilateral

Channel extract OTSU Thresholding

Color convert Thresholding

Convert bit depth Image pyramid

Table lookup Color Detection

Integral image

Gradient Magnitude

Histogram

Gradient Phase

Min/Max Location

Mean & Standard Deviation
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Revision Package installation & run example design
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What is revision Package?

– Zcu102 platform / all xf_Opencv libs / Opencv libs

Where you can get it?

– https://www.xilinx.com/products/design-tools/embedded-vision-zone.html#design

Guide documents

– revision Getting Started Guide

– http://www.wiki.xilinx.com/reVISION+Getting+Started+Guide

– Xilinx Opencv User Guide (UG1233)

– https://www.xilinx.com/support/documentation/sw_manuals/xilinx2017_4/ug1233-xilinx-opencv-

user-guide.pdf

xfOpencv library

– Download from Github, https://github.com/Xilinx/xfopencv
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Revision Package

https://www.xilinx.com/products/design-tools/embedded-vision-zone.html#design
http://www.wiki.xilinx.com/reVISION+Getting+Started+Guide
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2017_4/ug1233-xilinx-opencv-user-guide.pdf
https://github.com/Xilinx/xfopencv
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Prerequisites

– Install SDx

– Download zcu102_[es2]rv_ss

– Before launching SDx

- The very first time you do this for a new workspace, you must hit Add Custom Platform..., and 

browse to ./zcu102_[es2_]rv_ss, hit OK, note that "zcu102_[es2_]rv_ss (custom)" now appears in 

the Name column.
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Getting Started
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Using reVISION Samples on the reVISION Platform

Select revision platform

Choose example design
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Include header file in source code

Include whole libraries in SDx project creation
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Using the xfOpencv library
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Generate empty project

Add required libs  recommend libs in revision package

Add sources (coding or importing)

Setup Build settings

– Add directories

– Add libs(linker)

– Add lib search paths(linker)

Define HW functions

Build

Runs SD_Card image (project/Debug(Release)/sd_card)
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Using the xfOpencv Library on a non-reVISION Platform
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xfOpencv Library API 
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Xf::Mat Image Container Class – UG1233
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Xf::Mat Class Parameter Descriptions – UG1233 

WIDTH

HEIGHT

8

16
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Xf::Mat Member Function Descriptions – UG1233 
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Xf::Mat Template Parameter Descriptions – UG1233 

Pixel Type



©  Copyright 2017 Xilinx
.

Page 24

Xf::Mat Template Parameter for Parallelism – UG1233 

Pixel-level Parallelism

Macro to Work with Parallelism

XF_NPPC4 가능
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Additional Utility Functions for Software – UG1233 

xf::imread

xf::imwrite

xf::absDiff

xf::convertTo
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Lab1 – Soble filter
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Object Definition

– cv::Mat() / xf::Mat<T>()

Image Read

– cv::imread() / xf::imread()

Parameter Setup

cv function call

– cv::Sobel() / xf::Sobel<T>()

Output image Write

– cv::imwrite() / xf::imwrite()

Page 27

Overall Code Flow
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Outputs

Input Image X-gradient output

Run in HW Y-gradient output
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Lab2 – Add dilation and erosion after Soble filter 
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Assign xfOpenCV functions in HW
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Outputs

Dilation outputX-gradient output

Erosion outputY-gradient output



©  Copyright 2017 Xilinx
.

Page 32

Data Motion Network
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Summary
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Zynq SoCs offer superior performance and lower latency compared to 

other SoC offerings

reVISION stack on SDSoC introduces familiar software environment with 

pre-optimized Opencv libraries

Available NOW

Visit the reVISION developer zone 

https://www.xilinx.com/products/design-tools/embedded-vision-zone.html

Summary

https://www.xilinx.com/products/design-tools/embedded-vision-zone.html
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Q&A


