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Kompilacia OpenCV

» Skompilovanie kniznice priamo zo
zdrojovych kodov a 3rd party kniznic

« Prvy krat: praca na tyzden

« Dalsie razy: praca na den



Binarky OpenCV

 Binarky pre C++ su dostupné bez contrib vo
forme world dll

 Pre Python je mozné stiahnut’ aj contrib

« Ani v jednom pripade nemame podporu
CUDA




Dovody kompilacie OpenCV

« Podpora CUDA
* Podpora HDF5

« Contrib pre C++
(contrib obsahuje vel'a dobrych veci)



Windows Nastroje kompilacie

e Cmake
e Visual C++ 2017
* Python 2.7

Linux

» cmake a cmake-gul
* gcC

* Python 2.7

Java
« JDK
« Apache Ant

Python 3
* Python 3.5-3.7



Nastrahy

* OpenCV bezZzne obsahuje chyby a treba si1 s
nimi vediet’ poradit’



3rd party

CUDA, CuDNN, OpenCL

HDF5

Intel SW Tools (MKL, TBB, IPP)
Eigen

Ceres, Glog, Gflags (pre opencv sfm)
FFMPEG alebo GSTREAMER
(VTK, Qt, Tesseract)



InstalaCny skript

https://github.com/spmallick/learnopencv/tr
ee/master/InstallScripts

problem: vyskytuju sa chyby
vyhoda: skript posluzi aj v pripade
zhavarovania: ako instalaCny navod

Nevyhoda: chyba CUDA support
RieSenie: kazdy ma vlastny postup




Postup kompilacie

« Z opencv.org stiahneme zdrojaky

» Zdrojaky opencv su priamo na stranke
opencv.org, ale opencv_contrib sa hl’'ada
komplikovane, je na

https://github.com/opencv/opencv_contrib/releases
 Zdrojaky rozbalime do

\opencv450\opencv)
I\opencv450\opencv_contrib\



Postup kompilacie

 Spustime Cmake / cmake-gui
« Zadame cesty

Source:  |:\opencv450\opencv\
Build \opencv450\build\
« Configure

— Vyberieme platform: native, 64 bit, VC15



Postup kompilacie

« SHARED — ma4 byt vysledkom staticka
kniznica alebo dll / so ? DIl su lepsie. Na
nasledne bindings pre Java a Python vsSak
normalne potrebujeme statické kniznice, a;
ked’ pre Python mozné pouzit FORCE, pyd
potom dynamicky loaduje dll (ON)

« world alebo nie - ma byt’ vysledkom jeden
lib alebo vel'a? (OFF)



Postup kompilacie

« Aby sme kompilovali aj contrib:
OPENCV_EXTRA MODULES PATH
..[..lopencv_contrib/modules

« Configure



Postup kompilacie

 Unit testy a Performance testy

« TEST a PERF — kompilacia trva hodiny aj
bez nich, takze ich davame OFF



Postup kompilacie

 Podpora videa:
Volime iba jedno z nich
-~ WITH_GSTREAMER OFF
- WITH_FFMPEG ON

» Skor sa pouziva ffmpeg ale napr. na edge
zariadeniach sa zide gstreamer, ktory
umoznuje zadefinovat spracovatel’sku
pipeline



Postup kompilacie

« CUDA support:

Bezny GPU
— WITH_CUDA ON target v nagich
~ OPENCV_DNN_CUDA ON kontinich jc
» Configure, potom: o
_ CUDA_FAST_MATH ON 5.1 uz nestad
pre DNN

_ ENABLE_FAST MATH ON
~ CUDA ARCH BIN5.2536.06.17.07.5
~ CUDA _ARCH PTX 7.5



Postup kompilacie

« Podpora HDF5 (potrebne pre Keras .h5)
— BUILD opencv_hdf ON

— HDF5 C LIBRARY=
C:/Program Files/HDF_Group/HDF5/1.12.0/lib/hdf5.lib

— HDF5_INCLUDE_DIRS=
C:/Program Files/HDF_Group/HDF5/1.12.0/include
 Pozor: pri importe takehoto OpenCV v
Pythone, treba najprv importovat’ keras a az
notom cv2




Postup kompilacie

* Ni¢ je nevyhnutné, ale osozi rychlosti:
BLAS, CBLAS & LAPACK

(Intel implemenoval ako MKL)
—~ MKL ON

— MKL_INCLUDE_DIRS=c:/Program Files
(x86)/IntelSWTools/compilers_and_libraries_2020/wi
ndows/mkl/include

— MKL_ROOT_DIR=c:/Program Files
(x86)/IntelSWTools/compilers_and_libraries_2020/wi
ndows/mk|



* OpenCV si samo stiahne IPP od Intelu

« TBB: nie je nevyhnutné a spdsobuje zavislost’ na tbb.dll,
ale umoznuje programovat’ v OpenCV paralelne (cez
foreach() a TBB, nielen cez OMP):

— WITH_TBB ON, BUILD_TB OFF
— Configure

— TBB_DIR=c:/Program Files (x86)/IntelSWTools/
compilers_and_libraries_2020/windows/tbb

— TBB_ENV_INCLUDE-=c:/Program Files (x86)/IntelSWTools/
compilers_and_libraries_2020/windows/tbb/include

— TBB_ENV_LIB=c:/Program Files (x86)/IntelSWTools/
compilers_and_libraries_2020/windows/tbb/lib/intel64/vc14/tbb.lib

— TBB_ENV_LIB_DEBUG-=c:/Program Files (x86)/IntelSWTools/
compilers_and_libraries_2020/windows/tbb/lib/intel64/vc14/tbb_debug.lib



Postup kompilacie

* Eigen
— WITH_EIGEN ON

— EIGEN_INCLUDE_PATH=
c:/Eigen3d/include/eigen3

— Eigen3 _DIR=
c./Eigend/share/eigen3/cmake



Python

« OpenCV potrebuje Python 2.7 pre spust’anie
kompilacnych skriptov
* OpenCV kompilujeme pre verziu 3.X

* Musime mat’ nainStalované¢ aj 2.7 aj 3.x



OPENCV_FORCE_PYTHON_LIBS ON
OPENCV_PYTHONS VERSION ON

PYTHON3 EXECUTABLE=
C:/Python37/python.exe

PYTHONS3 INCLUDE DIR=
C:/Python37/include

PYTHON3 LIBRARY=
C:/Python37/libs/python37.lib

PYTHON3 NUMPY INCLUDE DIRS=
C:/Python37/Lib/site-packages/numpy/core/include

PYTHON3 PACKAGES PATH=
c./Python37/Lib/site-packages



V stucasnych verziach je v cmake fileoch

OpenCV v
ktorej Cma

oripade Pythonu chyba, kvoli

Ke pochopi

OPENCV_PYTHON3 VERSION ako
ON/OFF, oCakava tam ale napr. 3.7

Fix: v OpenCVDetectPython.cmake na
riadku 280 treba priamo uviest verziu

find python
PYTHON3 LIB

Configure

("3.7" "${MIN_VER_PYTHON3}"
RARY PYTHON3 INCLUDE_ DIR



(Po kompilacii)

« Vysledkom kompilacie sa v
c./Python37/Lib/site-packages objavi adresar
cv2 s pyd opencv

* Do c:\Python37\Lib\site-
packages\cv2\python-3.7\ treba prikopirovat
dllky opencv_videoio ffmpeg450 64.dll,

ndf5.dll a tbb.dll

* Do config.py v lom treba pridat’ cesty k dll-
Kam opencv, CUDA, CuDNN




takze vyzera napr. takto:

import os

BINARIES_PATHS = [
os.path.join('c:/opencv450', 'x64/vcl5/bin'),

os.path.join(os.getenv('CUDA_PATH‘, 'C:/Program
Files/NVIDIA GPU Computing Toolkit/CUDA/v10.2'), 'bin'")

] + BINARIES_ PATHS



Postup kompilacie

 JAVA
— BUILD_JAVA ON

» Teraz to uz i1de aj pri SHARED

 Ale musi byt nainstalovany nielen JDK
(napr 1.8.0) ale aj Ant



Pre sfm (structure from movement) treba
rucne nastavit

— BUILD opencv_sfm ON

GLOG

— GLOG_INCLUDE_DIR = c:/glog/include
— Glog_LIBS = c:/glog/lib/glog.lib

CERES

— CERES_DIR = c:/ceres/CMake

GFLAGS
— GFLAGS DIR = C:/gflags/lib/cmake/gflags

Configure. ,,Checking SFM deps... TRUE*



Postup kompilacie

warning o setupvars scripts ignorujeme

Inak venuje pozornost’ kazdej chybe a
opravujeme ako sa da

Generate
Otvorime .sln
zvolime Release
Build



Postup kompilacie

» Opravime chyby. Momentalne je len jedna:
Vv projekte multiview chyba include
c:\ceres\include, znovu Build

 Build project only na INSTALL
 V build/install mame vysledok pre Release



» Podobne mézeme skompilovat’ Debug
Opravime chyby. Momentalne su dve:

— multiview treba doplnit include pre ceres
c:\ceres\include

— v opencv_sfm treba zmenit’ ceres, glog a gflags
kniznice na debug verzie:

— C:\ceres\lib\ceres-debug.lib
— C:\glog\lib\glogd.lib
— C:\gflags\lib\gflags staticd.lib

« Build project only na INSTALL
 V build/install mame vysledok pre Debug



Pouzitie

* V pythone: import cv2

« V C++ spravime empty projekt
— s Include c:\opencv450\include\
— S Input: vSetky cesty k libs v
c:\opencv450\x64\vc15\lib\

— S environment
PATH=c:\opencv450\x64\vc15\bin\



cmake_minimum_required(VERSION 2.8)

set( NAME_PROJECT
colorizeImage

)

set( NAME_SRC
${NAME_PROJECT}.cpp

)

set( NAME_HEADERS
)

project ( ${NAME_PROJECT} )

find _package( OpenCV REQUIRED )

include _directories( ${OpenCV_INCLUDE DIRS}
${CMAKE_CURRENT_SOURCE_DIR} )

add_executable( ${NAME_PROJECT} ${NAME_SRC} ${NAME_HEADERS} )
target _link libraries( ${NAME_PROJECT} ${OpenCV_LIBS} )



