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1 Introduction

This Quick Start Guide is designed to get you up and running in a matter of minutes with the
concepts used by the NXP Vision Toolbox for S32V234 automotive vision processors. This
toolbox is designed to be used from MATLAB in conjunction with the NXP 32234 Vision SDK
that support the Linux OS runtime environment.

The first part of this document covers the toolbox installation and setup of required prerequisites.
The second part then shows how to run a simple vision application in simulation and then on the
real hardware evaluation board.

1.1 Purpose

The purpose of this document is to demonstrate how to install all the required software and run a
vision application on NXP S32V234 automotive vision processors.

1.2 Audience

This document is intended to:

e MATLAB Computer Vision System users that wish to evaluate the NXP HW&SW
solutions;

e NXP S32V234 users that need to have a quick start-up into vision applications and ready
to run examples;

1.3 Definitions, Acronyms and Abbreviations

Acronym Description

ACF APEX Core Framework

APEX A parallel image processing accelerator HW block part of NXP
S32V234 SoC.

APEX COMPILER | Set of tools (NXP APU compiler) that allow compilation of code for
APEX subsystem

ARM Family of RISC architectures

SDK Software Development Kit

ISP Image Signal Processor

Vision Toolbox for S32V234 Automotive Vision Processors 1-3

Quick Start Guide



2 Installation

Installing the NXP Vision Toolbox for S32V234 is the first step in setting up and running
automatic code generation from MATLAB for NXP S32V234 automotive vision processors and
development boards.

The next sections present all the steps required to have the toolbox installed successful and ready
for running the first application.

2.1 System Requirements

For a flowless development experience the minimum recommended PC platform is:
e  Windows® 7/10 64bit Operating System

At least 2 GHz CPU Speed

At least 4 GB of RAM

At least 20 GB of free disk space.

Internet connectivity for web downloads.

2.2 MATLAB Required and Recommended Products

The NXP Vision Toolbox for S32V234 requires the following MathWorks products to be
installed. Make sure you have a valid license for the products marked as “Required”

Product Version_ B Required or
Compatibility Recommended
MATLAB R2018a or newer Required
MATLAB Coder R2018a or newer Required
Embedded Coder R2018a or newer Required
Image Processing Toolbox R2018a or newer Required
Computer Vision System Toolbox R2018a or newer Required

Embedded Coder Support Package for

ARM Cortex-A Processors R2018a or newer Required

Computer Vision System Toolbox OpenCV R20184 of newer Required

Interface
Deep Learning Toolbox R2018a or newer Requwe_d for CNN code
generation
MATLAB Support Package for USB Recommended for
Webcams R2018a or newer webcam usage in
simulations
Vision Toolbox for S32V234 Automotive Vision Processors 2-4
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. Recommended for
Image Acquisition Toolbox Support R20184 or newer webcam usage in
Package for OS Generic Video Interface . 1 usag

simulations

Deep Learning Toolbox™ Model for R20184 of newer Recommended for
SqueezeNet Network CNN code generation
Deep Learning Toolbox™ Model for R20184 of newer Recommended for
AlexNet Network CNN code generation
Deep Learning Toolbox™ Model for R20184 or newer Recommended for
GoogLeNet Network CNN code generation
MATLAB Coder Interface for Deep R20184 or newer Recommended for
Learning Libraries Deep Learning Toolbox CNN code generation

Due to code generation performance issues the NXP Vision Toolbox uses a special feature row-
major that has been introduces in MATLAB Coder 2018a.
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https://www.mathworks.com/products/matlab-coder/features.html

2.3 Mandatory Software

NXP Vision Toolbox is delivered as MATLAB Toolbox Package (MLTBX) that can be installed:

Online from MathWorks File Exchange website. For convenience, a NXP Support
Package for S32VV234 is available to assist throughout the installation process of the NXP
Vision Toolbox and supplementary software;

Offline from NXP website as a MATLAB Add-on;

This section shows how to install the NXP Vision Toolbox using online approach directly from
MathWorks Add-ons File Exchange website. In case you have already downloaded the NXP
Vision Toolbox for S32V234 MLTB file from NXP’s official web page then jump directly to
section 2.3.2 NXP Vision Toolbox for S32V234

To have the NXP Vision Toolbox installed and configured properly the following actions should
be executed:

Use Get Add-ons menu from MATLAB to search for “S32V Support Package”
online and install the toolbox;

Start the NXP Support Package for S32V234 and follow the steps indicated in
the user interface;

Download and install the NXP Vision Toolbox for S32V234 from NXP website
Register and activate the NXP Vision Toolbox license

Download and install the NXP Vision SDK package, including the cross-
compilation tools for ARM and APEX cores

Setthe APU Compiler and Vision SDK Environment Variables

Each of these actions are explained in the following sub-chapters.

NOTE It is recomanded to install all the software (MATLAB, NXP Toolboxes and NXP

Vision SDK into system paths without spaces.

2.3.1

NXP Support Package for S32vV234

For convenience a step-by-step installer guide is available on MathWorks’s File Exchange
website. Open MATLAB and select Get Add-Ons:

L __
~ y (¢ Community
E {8 Preferences @ | =
- = Request Support
Layout [~ Set Path Help
- - v [Z] Leam MATLAB
’ﬁ, Get Add-Ons.
I [ torne adcons
S
[ [

B Get Hardware Support Packages
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http://www.nxp.com/visiontoolbox
https://www.mathworks.com/matlabcentral/fileexchange/67774-nxp-support-package-s32v234
http://www.nxp.com/visiontoolbox
http://www.nxp.com/visiontoolbox
https://www.mathworks.com/matlabcentral/fileexchange/67774-nxp-support-package-s32v234

NOTE The screenshots below have been taken for an existing release of NXP Vision
supporting S32V234 processor family since the final version was not yet published
on the website at the time when this document was created. However, the entire
process for Vision Toolbox revision 1.1.0 RFP will be identical with the one
presented below.

1. Once the Add-On Explorer window opens, search for “nxp vision toolbox
s32v”

<4\ Add-On Explorer - [m} ®

Manage Add-Ons

nxp vision toolbox s324 Q

2. Select the NXP Support Package for S32V234 and click on Add button to start the
installation of the installer guide into your MATLAB instance.

4\ Add-On Explorer - m} et
Pl

Manage Add-Ons

Search for add-ons

NXP Support Package $32V234 0 Ralings
version 1.0.0 (1.05 MB) by NXP Model-Based Design Toolbox Team Updated 19 Jun 2018
View License

This toolbox represents the MATLAB Installer Add-On for the NXP Vision Toolbox for S32V234

23x Toolbox Add

Overview Functions

To install the NXP Vision Toolbox for S32V234 Automotive Vision Processor, please follow these steps:
1. Go to MATLAB Add-On Manager and select the NXP Support Package S32V234 toolbox.

2. Select Open Folder option to navigate to the installation path.

3. Run NXP_Support_Package S32V234.m script and follow the steps shown on the Ul

The NXP Vision Toolbox for MATLAB is a complementary integrated development environment for S32V234 processor which is a
high-performance automotive processor designed to support safe computation-intensive applications in the area of vision and
sensor fusion. The NXP Vision Toolbox for MATLAB enables editing, simulation, compiling and deployment of designs from
MATLAB environment.

3. Wait until the toolbox is installed and then click on Open Folder button.

4\ Add-On Explorer — m} *

Manage Add-Ons

NXP Support Package S32V234 0 Ratings

version 1.0.0 (1.05 MB) by NXP Model-Based Design Toolbox Team Updated 18 Jun 2018
View License
This toolbox represents the MATLAB Installer Add-On for the NXP Vision Toolbox for S32V234

azx Toolbox Open Folder

Overview Functions

To install the NXP Vision Toolbox for $32V234 Automotive Vision Processor, please follow these steps:
1. Go to MATLAB Add-On Manager and select the NXP Support Package $32V234 toolbox.

2. Select Open Folder option to navigate to the installation path.

3. Run NXP_Support_Package S32V234.m script and follow the steps shown on the Ul
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4. Runthe NXP_ Support Package S$32Vv234 command in your MATLAB

Vision Toolbox for S32V234 Automotive Vision Processors

console to start the ITnstaller Guide.

4\ MATLAB R2018a

HOME PLOTS APPS

5 E lﬁ - ['cJ Find Files &4 i:IEi L ow Variabl |;£: Leg Analyze Code @ E (@) Preferences E%

[ Open Variable + J7 Run and Time

Save Favorites Simulink  Layout Set Path Add-Ons
Workspace |,/ Clear Workspace v w [/ Clear Commands = v & v

FILE | VARIABLE | CODE | SMULNK | ENVIRONMENT

<% H ﬁ b C: » Users » nxal4941 » Documents » MATLAB » Add-Ons » Toolboxes » NXP_Support_Package_S32V234 » code »
Current Folder

Name + f:{ >> INXP_SuppOrt_Package_SSZVZ34I

img
[®] LA_OPT_NXP_Software._License.htm
ﬁ NXP_Support_Package_S32V234.fig
’g‘_\] NXP_Support_Package_S$32V234.m
| ReadMe.txt
%) vision_Ulfig
) vision_ULm

New New New Open || Compare  Import
Script Live Script  w - Data

The NXP Support Package for S32V234 - Installer Guide User
Interface is started

4\ NXP Vision Toolbox for $32V234: Installation Guide - X
Welcome to step-by-step installation guide for NXP Vision Toolbox for S32V234 Automotive Vision Processors

The NXP Vision Toolbox enables editing, simulation. compiling and deployment of designs
from MATLAB environment in conjunction with NXP Vision SDK and NXP ARM/APEX
Build Tools that needs to be installed separately.

Based on Mathworks® software including Image Processing® and Computer Vision
System Toolboxes® the MXP Vision Toolbox offers designers a straightforward
development tool that makes vision accelerators programming easy. NXP software, along
with the NXP Vision Toolbox provides a comprehensive enablement environment that
reduces development time.

lid NXF account is ne

ss to NPX Download and License generation pages.

iwww. nxp.coméwebapp-signu
a new account. The NXP account gives access to free

egister to create

content on the NXP's Model-Based Design Community: Sign up now!

https:iic ity.nxp. comic ity/mbd

Download, Install and Activate NXP Vision Toolbox
Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license from NXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder
Go To NXP Download Site Generate License File

Install MLTEX File as Add-On Activate NXP Vision Toolbox
Verify Vision Toolbox Installation Verify Vision Toolbox License

Download & Install NXP Vision SDK and Build Tools for A53/APU
Step 3: Download and install NXP Vision SDK software package Step 4: Wait until the SDK installation is completed and

then create $32V234_SDK_ROOT and APU_TOOLS

Go To VSDK Download Site system variables.

Install VSDK and A53/APU Compilers Set the environment variables

(Optional) Download SD Card Pre-built Image

Step 5: Download a pre-built SD Card Image for 532V Evaluation Boards.
Check NXP Vision Toolbox Quick Start Manual instructions to learn how Download SD Card Image
to deploy the pre-built image on your own SD Card and boot up the
532V (EVB & SBC) platforms directly from MATLAB

Go To Support Site .. Go To MXP Vision Toolbox Site ... Close

Quick Start Guide

2-8



The Installer Guide contains instructions for downloading, installing and verification of all
software components required for being able to develop vision application with MATLAB for
NXP S32V234 automotive vision processors:

Steps to download, install and verification of the NXP Vision Toolbox for S32V234

Steps to generate, activate and verification of the license for NXP Vision Toolbox for
S32Vv234

Steps to download and install NXP Vision SDK package
Steps to configure the software environment for code generation

Steps to download additional software

There are 2 main advantages of using this Installer Guide:

Each step completion is automatically checked by the tool. If the action is completed
successfully, then the tool is going to mark it as green. If a particular step cannot be
verified, then the tool will issue a warning or error and is going to highlight in red that
particular step that needs more attention for user side.

Future updates will be made available via this online toolbox. In case you wish to keep
your software up to date, then please install this into your MATLAB Add-ons and once a
new update will be available your MATLAB instance will notify you.

Vision Toolbox for S32VV234 Automotive Vision Processors 2-9
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The next screen capture shows how the Installer Guide notify user of successful or failed actions.
At the end of installation all push buttons should be green.

T_ MXP Vision Toolbox for 532V234; Installation Guide - *

Welcome to step-by-step installation guide for NXP Vision Toolbox for S32VV234 Automotive Vision Processors

The NXP Vision Toolbox enables editing, simulation, compiling and deployment of designs
from MATLAB environment in conjunction with NXP Vision SDK and NXP ARM/APEX
Build Tools that needs to be installed separately.

Based on Mathworks® software including Image Processing® and Computer Vision
System Toolboxes® the NXP Vision Toolbox offers designers a straightforward
development tool that makes vision accelerators programming easy. NXP software, along
with the NXP Vision Toolbox provides a comprehensive enablement environment that
reduces development time.

- >

NXP Vision Toolbox for S32V234 was not found!
Please check Add-Ons/Manage Add-Ons menu to verify if this toolbox exists

Ense generstion pages.

rDownload, Install and Activate NXP Vision Toolbox

Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license fram NXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder

Install MLTBX File as Add-On Activate NXP Vision Toolbox

rDownload & Install NXP Vision SDK and Build Tools for AS3/APU
Step 3: Download and install NXP Vision SDK software package Step 4: Wait until the SDK installation is completed and

. then create $32V234_SDK_ROOT and APU_TOOLS
| Go To VSDK Download Site ‘ system variables.

| Install VSDK and A53/APU Compilers ‘ ‘

Set the environment variables ‘

r(Optional) Download SD Card Pre-built Image

Step &: Download a pre-built SD Card Image for $32V Evaluation Boards.
Check NXP Vision Toolbox Quick Start Manual instructions ta learn how ‘ Download SD Card Image ‘
to deploy the pre-built image on your own SD Card and boot up the
S32V (EVB & SBC) platforms directly from MATLAB

Go To Support Site ... Go To MXP Vision Toolbox Site ... | ‘ Close |

Vision Toolbox for S32V234 Automotive Vision Processors 2-10
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2.3.2 NXP Vision Toolbox for S32V234

You can obtain the NXP Vision Toolbox for S32V234 by:
e Using the Installer guide “Go To NXP Download Site” button

Download, Install and Activate NXP Vision Toolbox

Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license from NXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder
Go To NXP Download Site Generate License File

ack here to open the NXP website download location of the NXP Vision Toolbox for $32V234.
Log-in with a valid NXP account and download the *.mitbx file on your computer.
Werify Visig Make sure your web browser downloads the file as *.mltbx

Install MU

e Go directly into your NXP Software Account and download the toolbox using this link

No matter which option is used, the NXP Vision Toolbox for S32VV234 installation steps are
similar: once you have the toolbox on your PC, double click on the * .m1tbx file to start the
MATLAB Add-ons installer that will automatically start the installation process.

You will be prompted with the following options:

1. The NXP’s Vision Toolbox Installation Wizard dialog will appear. Click “Install”
to proceed.

Install NXP_Vision_Toolbox_for_S32V234 X

NXP_Vision_Toolbox_for_§32V234 by NXP Model-Based Design Toolbox Team  Updated on 18 Nov 2018

Version: 2.0.0

Generate code optimized for NXP's 532234 Automotive Vision Microcontrollers

Install Cancel

2. Indicate acceptance of the NXP Software License Agreement by selecting “TI agree
to the terms of the license” to proceed.

Vision Toolbox for S32V234 Automotive Vision Processors 2-11
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http://www.nxp.com/visiontoolbox

4\ License Agreement: NXP_Vision_Toolbox_for_S32V234 x

LA _OPT_NXP_Software_License v2 October 2018

IMPORTANT. Read the following NXP Software License Agreement ("Agreement”) completely. By selecting
the "l Accept” button at the end of this page, or by downloading, installing, or using the Licensed Software,
you indicate that you accept the terms of the Agreement and you acknowledge that you have the authority, for
yourself or an behalf of your company, to bind your company to these terms. You may then download or
install the file. In the event of a conflict between the terms of this Agreement and any license terms and
conditions for NXP&€™s proprietary software embedded anywhere in the Licensed Software file, the terms of
this Agreement shall control. If a separate license agreement for the Licensed Software has been signed by
you and NXP, then that agreement shall govern your use of the Licensed Software and shall supersede this
Agreement.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized representative, or, if you
have no employer, you as an individual {("you" or "Licensee"), and NXP B.V. ("NXP"). It concerns your rights

to use the software provided to you in binary or source code form and any accompanying written materials
w w : . - L¥]

1 agree to the terms of the license.

oK Cancel

3. Click “OK” to start the MATLAB installation process. The rest of the process is silent
and under MATLAB control. All the files will be automatically copied into default
Add-Ons folder within the MATLAB

The default location can be changed prior to installation by changing the Add-Ons path
from MATLAB Preferences

4\ preferences - O x
4 MATLAB i ~ MATLAB Add-Ons Preferences
#dd-Ons, !
App Designer Installation Folder
Code Analyzer This is where MATLAB puts installed Add-Ons. MATLAB always searches this folder for installed Add-Ons.
Colars CA\Users\nxa 14941\Documents\MATLAB\Add-Ons

Command History
Command Window
Comparison

Current Folder
Editor/Debugger
Figure Copy Template
Fonts

General w
Cancel Apply Help
Vision Toolbox for S32V234 Automotive Vision Processors 2-12
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4. After a couple of seconds, the NXP’s Vision Toolbox should be visible as a new Add-
ons.

s Bl9eBO -

‘e (% Community
@ &

2 Request Support

@ @ Preferences

Layout |l Set Path

-

Help
- Q Learn MATLAB

I ENVIROMRENT - [
& Get Add-Ons

---quWmm [
E Package Toolbox

E Package App

u Get Hardware Support Packages

Check for Updates >
4\ Add-On Manager - [m] X
Get Add-Ons | Import
Installed (25) [ Q|
Name Type Author Install Date -
g NXP Model-Based -
NXP_Vision_Toolbox_for_$32V234 version 2.0.0 Toolbox Design Toolbox 19 November 2018 H
2 Tcam
= NXP Model-Based
W NXP_Support_Package_S$32V234 version 2.0.0 Toolbox Design Toolbox 19 November 2018
Team
Vision Toolbox for S32V234 Automotive Vision Processors 2-13
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5. More details about the NXP’s Vision Toolbox can be found by clicking on View
Details

4\ Add-On Manager - ] X

£ Back

NXP_Vision_TooIbox_for_832V234 version 2.0.0 by NXP Model-Based Design Toolbox Team  Installed on 19 November 2018

Generate code optimized for NXP's 532234 Automotive Vision Microcontrollers

| Open Folder| | LearnMore | | Uninstall |

Toolbox

Description

The NXP Vision Toolbox for MATLAB is a complimentary integrated development environment for $32V234 processor which is a high-performance
automotive processor designed to support safe computation-intensive applications in the area of vision and sensor fusion. The NXP Vision Toolbox for
MATLAB enables editing, simulation, compiling and deployment of designs from MATLAB environment.

Based on Mathworks® software including Image Processing and Computer Vision System Toolboxes the NXP Vision Toolbox offers designers a
straightforward development tool that makes vision accelerators programming easy. NXP software, along with the NXP Vision Toolbox provides a
comprehensive enablement environment that reduces development time.

Features:

- Seamless integration with MATLAB environment for easy vision application development, simulations and target running support

- Generate code for Linux™ based applications with direct download to target support

- Built-in support for 10 functions to control onboard camera and display

- Integrated NXP Software: Vision SDK — includes ISP and APEX kernels/Linux board support package for A53 core development/NXP APU
Compiler/Arm®& Compiler

- Support A53 and APEX programming directly from MATLAB m-scripting

- Includes collaterals providing convenient access to manuals, tool guides, how-to videos and application notes

- Example projects demonstrating ISP and APEX functionalities based on Mathworks Computer Vision System Toolbox examples

» View File List

6. NXP Vision Toolbox documentation, help and examples are fully integrated with
MATLAB development environment. Get more details by accessing the standard Help
and Supplemental Software section

Vision Toolbox for S32V234 Automotive Vision Processors 2-14
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7. Incase you are using the ITnstaller Guide, then you have the option to check if
the NXP Vision Toolbox is installed correctly on your MATLAB environment by
simply clicking on “Verify Vision Toolbox Installation” button

T_ NXP Vision Toolbox for 532V234: Installation Guide - X

Welcome to step-by-step installation guide for NXP Vision Toolbox for $32V234 Automotive Vision Processors

The NXP Vision Toolbox enables editing, simulation, compiling and deployment of designs
from MATLAB environment in conjunction with NXP Vision SDK and NXP ARM/APEX
Build Tools that needs to be installed separately.

Based on Mathworks® software including Image Processing® and Computer Vision
System Toolboxes® the NXP Vision Toolbox offers designers a straightforward
development tool that makes vision accelerators programming easy. NXP software, along
with the MXP Vision Toolbox provides a comprehensive enablement environment that
reduces development time.

4 Info - X

d and License generation pages.

NXP Vision Toolbox for S32V234 was installed successfully

Sign up now!
rDownload, Install and Activate NXP Vision Toolbox
Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license from NXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder

‘ Generate License File ‘

‘ Activate NXP Vision Toolbox ‘

Verify Vision Toolbox Installation ‘ Verify Vision Toolbox License ‘

After this step you should see all button related with Vision Toolbox Step 1, green

rDownload, Install and Activate NXP Vision Toolbox

Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-ofcost license from NXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder

‘ Generate License File ‘

‘ Activate NXP Vision Toolbox ‘

‘ Verify Vision Toolbox License ‘

Vision Toolbox for S32V234 Automotive Vision Processors 2-15
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2.3.3 License Generation and Activation

The NXP Vision Toolbox for S32V234 is available free of charge, however, a valid license is
required.

You can obtain the NXP Vision Toolbox for S32VV234 license free of charge by:

e Using the Installer guide “Generate License File” button

Download, Install and Activate NXP Vision Toolbox

Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license from MXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder
Go To NXP Download Site ﬂ Generate License File

Install MLTBX File as Add{ Click here to open the NXP website and generate a cost free, node locked permanent
license file. Check the online documentation for details.
Verify Vision Toolbox Install yq need to provide the Disk ID for the HDD partition on which the toolbox is installed.
i.e. use Windows CMD and type: val C: to obtain the Disk ID

e Go directly into your NXP Software Account and Generate the license using this link

For more details about license generation please refer to online or offline manual:
Vision Toolbox License Activation.pdf

Perform the following steps to obtain the NXP Vision Toolbox for S32VV234 license:

1. For the first-time log-in, the “Software Terms and Conditions” page will
be displayed. Click on “I agree” button to consent to the software license
agreement.

NOTE In this section we presume, you already logged into your NXP account
to download the toolbox prior to license generation step.

NXP » Software & Support > Software Terms and Conditions

Software & Support iti
Pe Software Terms and Conditions
Product List
Product Search NXP Vision Toolbox for MATLAB version 1.1.0
Order History
Recent Product Releases Please read the following agreement and click "I AGREE" at the bottom before downloading your software

Recent Updates

LA_OPT_NXP_Software_License v6 February 2019

Licensing
License Lists
Offline Activation IMPORTANT. Read the following NXP Software License Agreement ("Agreement”) completely. By selecting the "I Accept"
button at the end of this page, or by downloading, installing, or using the Licensed Software, you indicate that you accept
FAQ the terms of the Agreement and you acknowledge that you have the authority, for yourself or on behalf of your company, to
Download Help bind your company to these terms. You may then download or install the file. In the event of a conflict between the terms of this
Table of Contents Agreement and any license terms and conditions for NXP's proprietary software embedded anywhere in the Licensed Software file, the
FAQS terms of this Agreement shall control. If a separate license agreement for the Licensed Software has been signed by you and NXP, then that
agreement shall govern your use of the Licensed Software and shall supersede this Agreement.
NXP SOFTWARE LICENSE AGREEMENT
This is a legal agreement between your employer, of which you are an authorized representative, or, if you have no
B S S T S U £ TS THON T SO T ST VW 11 172 'L S AN S TSNV TN AN
e
Vision Toolbox for S32VV234 Automotive Vision Processors 2-16

Quick Start Guide


http://www.nxp.com/webapp/swlicensing/sso/downloadSoftware.sp?catid=VISION-MATLAB_v2018.R1

2. Click on “License Keys” tab

PRODUCTS

APPLICATIONS SUPPORT ABOUT

NXP  Software & Support -~ Vision Toolbox » NXP Vision Toolbox for MATLAB version 1.1.0 : Files

Software & Support
Product List
Product Search
Order History
Recent Product Releases
Recent Updates

Licensing
License Lists
Offline Activation

FAQ
Download Help
Table of Contents
FAQs

Product Download

NXP Vision Toolbox for MATLAB version 1.1.0

J Files || License Keys | Notes

© Download Help

The Vision Toolbox is delivered as a MATLAB MLTBX file. To avoid any kind of file corruption during download
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Selected Files" button
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3. Verify if the correct tool and version are identified and then check the box and click
on “Generate” button.
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License Information

NXP Vision Toolbox for MATLAB version 1.1.0

Generate

Item Description NXP Vision Toolbox for MATLAB

Order Number VISION-MATLAB_v2018 R1_64522011
Purchase Order Number

Total Number of Licenses: 101

icense Applicable fo Product(s):

Version  Description

2018 NXP Vision Toolbox for MATLAB version 2018.R1 (View EULA)

R1

110 NXP Vision Teolbox for MATLAB version 1.1.0 (View EULA)
101 Available
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4. Select Disk Serial Number OF Ethernet address asthe “Node Host
ID”. If you do not know your Disk Serial Number nor the Ethernet address then check
the link available on this page with details about License Generation. Enter a name for

license to help managing them in case you need to use the Vision Toolbox on multiple
computers. (Optional)

NXP - Software & Support . Generate Licenses

Software & Support Generate Licenses

Product List

Instructions for finding your host ID details are available here.
Product Search

Please do not use spaces in the Name field (for node-locked licenses) or Host Description field (for floating licenses). These fields are
Order History available to add brief text notes to your license.

Recent Product Releases
Recent Updates

Number of Licenses

. ) Available
Licensing License Applicable to Product(s):
Version Description
bicense Lists 2018 R1 NXP Vision Toolbox for MATLAB version 2018 R1 101
Offline Activation 110 NXP Vision Toolbox for MATLAB version 1.1.0
FAQ Node Host ID Disk Serial Number v ||66B72EBD
Name dp-laptop
Download Help
Table of Contents Node Host ID v
Name
FAQs
Node Host ID v
Name
Node Host ID A
Name
Node Host ID A
Name

5. Click on “Generate” button to get the license. Verify if the information is correct:
Toolbox version, expiration date, Node Host ID

NXP . Software & Support . View Licenses

Software & Support View Licenses

Product List
Below are the licenses you just generated.
Product Search

Order History ‘Licenae Overviewl ‘Fn’m Frlendwl |Save Alll

Recent Product Releases

Recent Updates License Applicable to Product(s):
) . Version Description
Licensing 2018 R1 NXP Vision Toolbox for MATLAB version 2018.R1
License Lists 1.1.0 NXP Vision Toolbox for MATLAB version 1.1.0
License Quantity: 1 Expiration Date: May 28, 2023
Offline Activation
Disk Serial Number- 66B72EBD (dp-laptop)
FAQ Generated By: Dumitru-Daniel Popa on Apr 3, 2019

Download Help

#NXP Vision Toolbox for MATLAB - NXP Vision Toolbox for MATLAB version 2018.R1

#for Dumitru-Daniel Popa Software Account

# License for DISK_SERIAL_NUM=66B72EBD dp-laptop

INCREMENT Vision_Toolbox freescale 1.8 28-may-2823 uncounted
VENDOR_STRING="MXP Vision Toolbox for MATLAE version 2018.R1" \
HOSTID=DISK_SERIAL NUM=66b72ebd ISSUER="Freescale \
Semiconductor” ISSUED=03-apr-2019 ck=175 SN="FSL - 2636@877" \
TS_OK SIGN="014D 4A15 5613 ECA4 @4B6 3564 E9D@ 163F C645 B54A \
42C4 3202 79DD 6863 AB7A ©B6B FF26 94EB A9VE 4870 3FC3 8FOF \
FE39 566D FelA 8BOB @C54 Al44 B7AF 1BF@"

Table of Contents
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License Overviewl ‘F'rim Friendly|
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6. Either click on “Save A11” or copy and paste the file into a text editor, and save
the file as “1icense.dat” into the “Vision Toolbox installed
directory\license” folder.

«IDotuments > MATLAB » Add-Ons *> Toolboxes » NXP_Vision_Toolbox_for_S32V234 > codel ~ 0

MName - Date modified Type Size

+nxpvt 11/19/2018 12:16 ...  File folder

docs 11/19/2018 1216 ...  File folder

examples 11/19/2018 1216....  File folder

help 11/19/2018 12:16..  File folder

internals 11/19/2018 1216 ...  File folder

kernels 11/19/2018 12116 ...  File folder
11/19/2018 12:16...  File folder
“ Contentsm 11/16/2018 659 PM  MATLAB Code 5KB
[] infoxml 9/28/2018 6:03 PM XML Document 1KB
G LA_OPT_NXP_Software_License.htm 11/16/2018 6:59 PM  Chrome HTML Do... 175 KB
£ nxpvt_install_toolbox.m 9/28/2018 6:03 PM MATLAB Code 2KB
] Readme.txt 11/16/2018 6:59 PM  Text Document 5KB

In case you are using the Installer Guide, then you can save the license file anywhere
and use the “Activate NXP Vision Toolbox” option to make sure the license
is copied correctly in the appropriate toolbox location
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7. Check if the license file is installed correctly by using the “Verify Vision
Toolbox License” button. If everything is ok, then the Installer Guide will
confirm the action

T_ MNXP Vision Toolbox for $32V234: Installation Guide - X

Welcome to step-by-step installation guide for NXP Vision Toolbox for 32234 Automotive Vision Processors

The NXP Vision Toolbox enables editing, simulation, compiling and deployment of designs
from MATLAB environment in conjunction with NXP Vision SDK and NXP ARM/APEX
Build Tools that needs to be installed separately.

Based on Mathworks® software including Image Processing® and Computer Vision
System Toolboxes® the NXP Vision Toolbox offers designers a straightforward
development tool that makes vision accelerators programming easy. NXP software, along
with the NXP Vision Toolbox provides a comprehensive enablement environment that
reduces development time.

4 Info - X

NXP Vision Toolbox License activation was successful!
Enjoy using this toolbox

Sign up now!
o

load and Licenss generation pages.

rDownload, Install and Activate NXP Vision Toolbox

Step 1: Download the NXP Vision Toolbox from NXP website and Step 2: Generate a free-of-cost license from MNXP website,
install is as Add-On using MATLAB installer download and install into toolbox License folder

Verify Vision Toolbox License

rDownload & Install NXP Vision SDK and Build Tools for A53/APU
Step 3: Download and install NXP Vision SDK software package Step 4: Wait until the SDK installation is completed and

then create $32V234_SDK_ROOT and APU_TOOLS
system variables.

Go To VSDK Download Site

Install VSDK and A53/APU Compilers

‘ Set the environment variables ‘

r(Optional) Download SD Card Pre-built Image

Step 5: Download a pre-built SD Card Image for 532V Evaluation Boards.
Check NXP Vision Toolbox Quick Startt Manual instructions to learn how ‘ Download SD Card Image ‘
to deploy the pre-built image on your own SD Card and boot up the
532V (EVB & SBC) platforms directly from MATLAB

Go To Support Site .. | Gao Ta NXP Vision Toolbox Site . |

Alternatively, you can check from command line is the license for NXP Vision
Toolbox is activated. Run the command nxpvt license check. If there are
issues with the license, this command will return the root-cause.

Command Wind

>> nxpvt license check

Error using nxpvt license check

License Error: -%, Invalid host. The hostid of this system does not match
the hostid specified in the license file.

In case you do not have a license, please go to The NXP Vision Toolbox Web
Site to get a free license or request a demo. Provide the following HostID:
66B7-2EBD

Jx >> |
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2.3.4 Vision SDK and Build Tools

All the code generated by NXP Vision Toolbox is based on S32V234 Vision SDK package. This
software package is also free of charge and apart of optimized kernels and libraries for the S32V
automotive vision processors, it also contains the build tools to cross-compile the MATLAB
generated code to ARM A53 and APEX cores.

You can obtain the S32V234 Vision SDK free of charge by:
e Using the Installer guide “Go To VSDK Download Site” button

Download & Install NXP Vision SDK and Build Toals for A53/APU
Step 3: Download and install NXP Vision SDK software package Step 4: Wait until the SDK installation is completed and

. then create S32V234_SDK_ROOT and APU_TOOLS
I Go To VSDK Download Site system variables.

rEElE Click here to navigate to NXP website location of Vision SDK software package. THbEE

Log-in with a valid NXP account and download the VSDK EXE Package

e Go directly to NXP website

Perform the following steps to obtain and install the S32V234 Vision SDK and NXP Build
Tools:
1. Download the Vision SDK RTM v1.3.0 on your PC. Due to the size of the package
this might take a while.

NOTE You may need to install additional Hot Fixes that are applicable for the Vision SDK.

MNXP  Software & Support © Product Information : Automotive SW - Vision Software

Software & Support H
PP Product Information
Product List
Product Search Automotive SW - Vision Software
Order History
Recent Product Releases
Recent Updates To register a New Product please click on the button below
Licensing Regkter
License Lists
Offline Activation J Current Previous
FAQ Version = Description
Download Help 1.0.0 —  SW32V23-VSDKQNX-RTM-1.0.0 Download Log
Table of Contents $32V2 Vision Software Development Kit for QNX BSP
FAQs 13.0 —
832V2 Vision Software Development Kit for Linux BSP
The Vision Software Development Kit (VisionSDK) for S32V2 provides a comprehensive SW enablement
environment for NXP/AMPs 2nd generation of vision processors, $32V2xx. The $32V2xx family of devices is
designed to support computation intensive applications for image processing
The VisionSDK provides comprehensive abstraction of the powerfull accelerators for image signal processing
(ISP} and massive parallel computing (APEX). Well documented APIs help to fully exploit the HW capabilities
and create applications easily.
Users of the VisionSDK can be inspired by the broad offering of demo applications bundled with the package
coming with full source code
The VisionSDK is topped with its sophisticated build system which makes it easy to create new projects. For
convenient code development NXP offers the eclipse based Design Studio for Vision
Vision Toolbox for S32V234 Automotive Vision Processors 2-21
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2. Oncethe VisionSDK S32V2 RTM 1 3 0.exe download is finished, select
“Install VSDK and A53/APU Compilers” option in the Installer Guide
Ul

3. Select the exe file and wait for the Vision SDK Install Anywhere to start.

w YSDK - *
Introduction

@ Introduction Installanywhere will guide you through the installation of
() License Agreement WisionSDk_S32V2Z_RTM_1_3_0.

O Choose Install Folder Itis strongly recommended that vou guit all programs hefore
() Choose Install Set cantinuing with this installation.

() Choose Link Folder

Click the 'Mewt' buttan ta proceed ta the next screen. Ifyou want to
O Pre-Installation Summary P 4

change something on a previous screen, click the 'Previous' buttan.

() Installing...
() Install Complete You may cancel this installation at any time by clicking the 'Cancel’
huttan.
InstallAnywhere
Cancel Previous

4. Make sure you follow all the steps and install the:

e NXP APU Compiler v1.0 — used to compile the generated code for APEX
Vision Accelerator

e NXP ARM GNU Compilers — used to compile the generated code for ARM
A53

e MSYS2 — used to configure the bootable Linux image and to download the
actual vision application to the S32VV234 Evaluation Board
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w VYSDK

& Introduction

- x
Choose Install Set

Install Set | Typical W

& License Agreement
& Choose Install Folder
& Choose Install Set

- [v]532v234 SDK ~
~[v]nxP APU Compiler v1.0
[ MXP ARM GNU Compilers

() Chaose Link Folder - [w]Msys2
() Pre-Installation Summary
() Installing... 9
() Install Complete
< >
Description

This installs the S32V234 Vision ADAS SDK.

A

Installamawhere

Cancel Previous

2.3.5 Setting up the Environment

The last step required for software configuration is to set two system or user environmental

variables APU_TOOLS and S32v234_SDK_ROOT that points to:

APU_TOOLS= C:/NXP/APU Compiler v1.0
S32vV234_SDK ROOT = C:/NXP/VisionSDK S32V2 RTM 1 3 0/s32v234 sdk

Ensure system or user environment variables, corresponding to the compiler(s) you have installed,

are defined to compiler path value as shown below:

Edit User Variable >

Variable name: | APU_TOOLS |

Variable yalue: | C:/NXP/APU_Compiler_v1.0 |
Browse Directory... Browse File... 0K Cancel

Edit System Variable X

Variable name: S32V234 _SDK_ROOT ‘

Variable value: C:/NXP/VisionSDK_S32V2_RTM_1_3_0/532v234 _sdk ‘
Browse Directory... Browse File... 0K Cancel
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Note: Paths shown are for illustration, your installation path may be different. Once environmental

variables are setup you will need to restart MATLAB to use these variables.

An alternative for setting the system paths manually is the “Set the environment variables” option

from the NXP Vision Toolbox support package installer:

4. Set environment variables
APU_TOOLS

Path to NXP APU compiler install folder:

C:/MXP/APU_Compiler v1.0

532v234_SDK_ROOT

Path to 532V234 Vision SDK install folder:

C:/NXP/VisionSDK_S32V2_RTM_1_3_0/s32v234_sdk

Set system wide

Choose

Choose

Set user wide

NOTE If the MATLAB is open with Administrator rights, then the “Set system wide” can
be used to set the system variables. Othervise (most of the cases) use “Set user

wide” to setup the environment variables.

Vision Toolbox for S32V234 Automotive Vision Processors
Quick Start Guide

2-24



2.4 Optional Software

This section describes the additional software that may be needed to have the full setup working
and to be able to download and run vision application directly from MATLAB on S32V234
Evaluation Boards.

2.4.1 SD Card Bootable Linux Image

The S32V234 Vision SDK is delivered with pre-built images that can be used to configure the
S32V234 evaluation board to have it up and running for vision application. In case you are
familiar with Linux OS, then please follow the procedures shown in the Vision SDK Manuals for
building and configuration of the bootable SD Card.

For users that are not familiar with Linux OS or simply do not have a Linux Machine available to
configure the SD Card for the S32V234 EVB there is a simple alternative.

Using the Installer Guide you can download a pre-built Linux bootable images for S32VV234 EVB
and S32V234 SBC boards that can be configured by MATLAB directly from Windows OS.

(Optional) Download SD Card Pre-built Image

Step 5: Download a pre-built SD Card Image for S32\ Evaluation Boards.
Check NXP Vision Toolbox Quick Start Manual instructions to learn how Download SD Card Image
to deploy the pre-built image
532V (EVB & SBC) platforn Click here to navigate to NXP website location of Pre-built SD-Card Image.
The SD-Card Image can be copied directly from Windows OS to an empty SD-CARD to creatt

Go To Support Site ... al bootable Linux card needed for runnllng vision applications
NXP » Software & Support » Automotive SW - Vision Sofiware » SW32V23-VSDK001-RTM-1.3.0 : Files
Software & Support
PP Product Download
Product List
Product Search SW32V23-VSDK001-RTM-1.3.0
Order History
Recent Product Releases Files | LicenseKeys  Notes Download Help
Recent Updates
Show All Fi\esa 10 Files
Licensing
License Lists File Description ~ FileSize = File Name >
README md 962 bytes 4 README md

Offline Activation

VisionSDK RTM 1.3.0 installer for Linux host 517.3 MB
FAQ VisionSDK RTM 1.3.0 installer for Windows host 8912 MB
Download Help
VisionSDK RTM 1.3.0 list of known bugs 7787 KB
Table of Contents
EAQs 'fscnSDK RTM 1.3.0 pre-built SD Card image based on Debian 18 GB
ootfs
VisionSDK RTM 1.3.0 pre-built SD Card image based on Yocto 14 GB
rootfs
—
VisionSDK RTM 1.3.0 quality package 44 4 MB
VisionSDK RTM 1.3.0 release notes 37T KB
VisionSDK RTM 1.3.0 software content register. 1MB
VisionSDK RTM 1.3.0 user guide 15MB

Download Selected Files

In this case you need to provide at least 4GB microSD card, preferably SDHC or SDXC class
10.
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3 Vision Application

This section shows how to simulate, generate the code, configure the S32VV234 evaluation and run
a face detection application in real time on the NXP Hardware.

3.1 Examples Library & Help

NXP’s Vision Toolbox comes with an Examples Library that let you test and run multiple
applications. To open the library, go to MATLAB Help (or simply press F1) and select the NxP
Vision Toolbox for S32V234 Supplemental Software

There are four groups of examples that highlights four different types of functionalities supported
by NXP Vision Toolbox for S32V234:

e Vision Applications — contains complex application like face, pedestrian and lane
detection demos that can be run in both simulation and hardware;

e APEX Kernels — contains examples like Sobel and Gauss filters;

e APEX Computer Vision — shows how to use the APEXCV classes to build optimized
examples on ARM and APEX cores;

e Convolutional Neural Network examples — shows how to use the ARM cores to run
SgeezeNet, AlexNet and GoogLeNet pretrained networks

e S32V234 EVB 10 Examples;

For the Quick Start we are going to choose the Face Detection application demo and go thru all
steps to simulate and run on the target.
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3.2 Face Detection in Simulation Mode

3.2.1 Running the Algorithm for Images

Go to ..examples/apps/face detection folder and open the m-script file

face detection image main.m

Alternatively, you can open the example from the MATLAB Help. The script should look like the
one shown below. This script is using as input an image and will run the face detection algorithm
that is implemented using Local Binary Patterns and Cascading Classifiers. At the end, if any

faces are found, the script will display a red rectangle on top of the original image.

function face detection image main () $#codegen
inImgPath = 'data/face detection.png';

inImgUMat = nxpvt.imread(inImgPath) ;

if isempty(inImgUMat)
fprintf('Failed to open input image: %s.', inImgPath);
return;

end

height = uint32 (inImgUMat.height) ;
width = uint32 (inImgUMat.width) ;

'ScaleFactor',1.1, 'MinSize',6 [110 110], 'MaxSize', [250 2507,
'SkipOdd', 1, '"MergeThreshold',4);
resizeObj = nxpvt.apexcv.Resize();
fNum = int32(0);
nxpvt.tic;

% Get faces.

[bbox, 1] = step(fdetector, inImgUMat) ;
nxpvt.cv.rectangle (inImgUMat, bbox, [255, 0 ,0], 5);
f = min (720 / single(height), 1280 / single (width));
inImgUMat = Process (resizeObj, inImgUMat, f);
nxpvt.imshow (inImgUMat) ;

fps = int32 (fix (1/nxpvt.toc));

end

fdetector = nxpvt.CascadeObjectDetector ('data/lbpcascade frontalface.xml',

fprintf (' [%d] FPS: %d, Faces detected: %d, \n', fNum, fps, int32(1));

All you should do is to run this script from MATLAB to produce the results. Press F5 to start.

The result should be identical with the one shown in the next figure.

Ele Edit View Insert Iools Desktop Window Help
DNade @ 0DERE
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3.2.2 Running the Algorithm using Video Frames from PC Webcam

The next step is to try the algorithm on some real footage capture from a webcam. Before running
this test, you need to install two additional toolboxes that allows you to capture frames from the
webcam. Use the MATLAB Get Add-0On menu to find and install the following toolboxes:

e MATLAB Support Package for USB Webcams

4\ Add-On Explorer = o X

Manage Add-Ons
« @ U

47 Ratings

| Acquire images and video from ant webcams
|
| . I T

e Image Acquisition Toolbox Support Package for OS Generic Video Interface

4\ Add-On Explorer = [u] X

<4 CITT

Image Acquisition Toolbox Support Package for

OS Generic Video Interface ‘ .
MathWorks Image Acquisition Toolbox Team
Acquire video and images from generic video capture device:
o

Once both these toolboxes are installed, go to ..examples/apps/face detection folder

and open the m-script file face detection camera main.m

function face detection camera main() S%#codegen

width = uint32(1280);
height = uint32(720);

if coder.target ("MATLAR')

input = nxpvt.videoinput ('winvideo', 1, width, height);
else

input = nxpvt.videoinput ('sony', 1, width, height, true, false);
end

'MergeThreshold', 2);

fNum = int32(0);
fps = int32(0);
while true
nxpvt.tic;
fNum = fNum + 1;
frame = input.getsnapshot();

% Get faces.
[bbox, 1] = step(fdetector, frame);

nxpvt.cv.rectangle (frame, bbox, [255, 0 ,0], 5);
nxpvt.cv.putText (frame, sprintf ('FPS: %d', fps), [10, 40],..

'"FONT HERSHEY SIMPLEX', 1, [0, 255, 0], 2);
nxpvt.imshow (frame) ;

fps = int32 (fix (1/nxpvt.toc));

end
end

fdetector = nxpvt.CascadeObjectDetector ('data/lbpcascade frontalface.xml',
'ScaleFactor',1.1, 'MinSize',[110 -1], 'MaxSize', [250 -1], 'SkipOdd',1,

fprintf (' [%d] FPS: %d, Faces detected: %d, \n', fNum, fps, int32(1));
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In this example the source of the video frame is different between MATLAB Simulation and
S32V234 Hardware Test. Using coder.target () we can choose the source of the inputs

frames during code generation stage.

If the setup was performed correctly, the algorithm should detect your face.

"4 Figure 1
File Edit View Insert Tools Desktop Window Help >

DUHQ‘L}"\ 2OUVRL- B D@‘D@
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3.2.3 Running the Algorithm for Videos

The vision algorithm can be then tested on pre-recorded video to emulate and test the real use-
case on the hardware. Go to ..examples/apps/face detection folder and open the m-
script file face detection video main.m

function face detection video main() S$#codegen
if coder.target ('MATLAB'")
videoFile = fullfile (matlabroot, 'toolbox', 'vision', 'wvisiondata',..
'visionface.avi');
else
videoFile = 'data/visionface.avi';
end

videoReader = nxpvt.VideoReader (videoFile);

if coder.target ('MATLAB'")
% Generate a video player, only for simulation.
videoPlayer = vision.VideoPlayer () ;

end

fdetector = nxpvt.CascadeObjectDetector ('data/lbpcascade frontalface.xml',
'ScaleFactor',1.1, 'MinSize',[110 -1], 'MaxSize', [250 -1], 'SkipOdd',1,
'MergeThreshold’', 2);

fNum = int32(0);
fps = int32(0);

while hasFrame (videoReader)
nxpvt.tic;
fNum = fNum + 1;
frame = readFrame (videoReader) ;

% Get faces.

[bbox, 1] = step(fdetector, frame);

nxpvt.cv.rectangle (frame, bbox, [255, 0 ,0], 5);

nxpvt.cv.putText (frame, sprintf ('FPS: %d', fps), [10, 40],..
"FONT HERSHEY SIMPLEX', 1, [0, 255, 0], 2);

if coder.target ('"MATLAB'")
step (videoPlayer, frame.data);
$Exit the loop if the video player figure is closed.
if ~isOpen(videoPlayer)
break;
end
else
nxpvt.imshow (frame) ;
end

fps = int32 (fix (1/nxpvt.toc));
fprintf (' [%d] FPS: %d, Faces detected: %d, \n', fNum, fps, int32(1));
end
end

The same m-script can be executed in both Simulation or on the S32Vv234 EVB/SBC.
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In this case we are using a video source from one of the standard MATLAB examples. If the test
is successful you should see this:

4 Video Player = O X

File Tools View Playback Help ™
& Q% 3 100%

Processing RGB:480x640 |59

Vision Toolbox for S32V234 Automotive Vision Processors 3-31
Quick Start Guide


https://www.mathworks.com/help/vision/examples/face-detection-and-tracking-using-camshift.html

3.3 Face Detection on S32V234 Vision Processor

In this section the focus is on the steps required to generate the code and running the application
on the S32V234 microprocessor.

3.3.1 Configure the microSD Card

As it was mentioned in the paragraph 2.4.1, you need to have a Linux OS configured to boot up
the S32V234 platform to enable the Eth, ISP, ACF and other various drivers and modules needed
for running embedded vision algorithms.

The entire procedure for configuration and booting up the platform is described in the Vision SDK
manuals. Unfortunately, not everyone has access to a Host PC with Linux OS to configure a SD
card (formatting, uboot, filesystem, linux image copy). For this reason, a complete microSD card
bootable image for S32V234EVB, S32V234SBC or S32V234PCIE that can be configured from
Windows OS is distributed alongside NXP Vision SDK.

Follow the next steps to create a bootable SD card for S32VV234 SBC evaluation board:

1. Begin by inserting a microSD card with at least 4GB capacity in your Host PC running
Windows OS. The Windows OS should be able to recognize the SD card and assign a
drive letter (e.g.: “D:”)

~ Devices and drives (2)
L1 0sDisk(C) SDHC BOOT (D)
w L I

Wy 174 GB free of 476 GB =" 144 GB free of 144 GB

2. From MATLAB command window run the command:

nxpvt create target ('sdcard-sbc.tar.bz2', 'D:'");

This command will format the card and then is going to copy all the required files from
the *.bz2 image to the SD Card for booting up the Linux on S32Vv234 SBC.

NOTE This example assumes you have untar the SD Card archive downloaded from the
NXP website and you runthe nxpvt create target command from the same
directory as sdcard-sbc.tar.bz2 image

3. The copying process might take a while depending on the SD Card class type. During the
process the following message will be shown on the screen. Wait until the copying process
is finalized and the “Image writing done” message is displayed on the MATLAB
command prompt.

. - bt

Writing image on drive D: . . .
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= Il New Variable > » Analyze Code |=‘ je ( (% Community
Ler B o L) [QFindFiles [ g = S = E L] (g} Preferences kb \2/ j‘
[ Open Variable v L7 Run and Time ~» Request Support
New New New Open | JCompare  |mport Save Favorites Simulink  Layout [ Set Path Add-Ons  Help
Script  Live Script - A4 Data Workspace |/ Clear Workspace v - |# Clear Commands + - - w =l Leam MATLAB
FILE VARIABLE cope SHULINK ENVIRONMENT RESOURCES =
<« =1 .,.__J b C ¥ Users » nxal4941 » Documents » MATLAB » Add-Ons » Toolboxes » NXP_Vision_Toolbox_for_S32V234 P internals P target ¥ create ¥ [
Current Folder [GM W% Editor - C:\Users\nxa14941\Documents\MATLAB\Add-Ons\Toolboxes\NXP_Vision Toolbox for §32V234\internals\target\create\REA.. @ x [RLSISIE [G)
Name README.txt - Name
= Windows Batch File 1 Target support
nxpvt_create_target.bat 2
- BZ2 File 3 This feature is intended to be an autcmation of the linux/uboot/filesystem installation on a
sdcard-sbe.tarbz2 4 using an already provided image with the ready-to-use OS for the NXP proprietary boards.
= Application 5
*= nxpvt_create_target.exe 6 Usage:
= Disc Image File -
sdcard-sbc.img R
- N 8 nxpvt create target([image.gz], [DRIVE])
Script — —
) nxpvt_create_targetm 9
= P-code 10 - Gzipped image to be written
#) nxpvt_create_target.p 11 - drive letter
=/ TAR File 12
] sdcard-sbe.tar 13 Example:
= Text Document 14
README.txt 15 nxpvt_create target('S32V234-EVB 29288 image.gz','D:'")
< >
Command Window ®
~
>> nxpvt_create target('sdcard-sbec.tar.bz2','D:")
Image unpack done
Image writing done
sdcard-sbe.tarbz? (BZ2 File) A fx > v |« >
matlab:helpUtils.displayFoldersList(NXP_Support_Package_532V234") plain text file ln 6 Col 7

4. After the copying process is completed, you should be able to see an additional drive
mapped on your system (e.g. E) that cannot be accessed since it is a ext3 file system type.

~ Devices and drives (3)

0SDisk (C:) SDHCbmHm
d |

3 Remaovable Disk (E:)
Wy 174 GB free of 476 GB == 247 MB free of 254 MB b
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5. Check that the initial mapped drive (e.g. D) contains: Image and s32v234-shc files

%% > boot (D3

v O
MName Date modified Type Size
0 Image 12/14/2018 317 PM  File 7961 KB
[ s32v234sbe.dtb 12/14/2018 317 PM  DTB File 22 KB

6. Remove the SD card from the Host PC and check the next section for details on how to
bootup the S32V234 SBC Evaluation Board
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3.3.2 S32V234 Evaluation Board Configuration

All the examples provided with the Vision Toolbox were developed on S32V234EVB and
S32V234SBC. Additional information about these development kits can be found on NXP official
web pages.

3.3.2.1 S32V234 EVB2 HW Setup

Before running any example on the S32V234 EVB2 you need to perform the following steps:

1. Insert the micro SD-card that has been configured in the previous section into the micro
SD card slot

2. Insert the Sony camera into the MIPI Camera O port. The Sony camera is used for
capturing the video frames used for computer vision processing

3. Insert an Ethernet cable in the ETH port. This will be used for downloading the
application via TCP/IP

4. Connect the S32V234EVB via a microUSB cable with your Host PC. This is used for
finding the IP of the board.

5. Set the Jumper J36 into position 1-2 to allow data to be displayed on a LCD monitor
via HDMI

6. Connect a LCD monitor via HDMI cable with S32V234EVB
7. Configure the S32V234EVB Boot Configuration switches as shown below

Power on the board
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https://www.nxp.com/products/analog/interfaces/in-vehicle-network/lin-solutions/s32v-vision-and-sensor-fusion-evaluation-system:S32V234EVB
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/s32-automotive-platform/s32v-vision-and-sensor-fusion-evaluation-board:SBC-S32V234?tab=Buy_Parametric_Tab&lang=en&lang_cd=en&

The back side of the S32VV234 EVVB2 Evaluation board is shown below:

-
-
=
-
-
-}
-
-
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3.3.2.2 S32V234 SBC HW Setup

Before running any example on the S32V234 SBC you need to perform the following steps:

1. Insert the micro SD-card that has been configured in the previous section into the micro
SD card slot

2. Insert the Sony camera into the MIPI-A port. The Sony camera is used for capturing
the video frames used for computer vision processing

3. Insert an Ethernet cable in the ETH port. This will be used for downloading the
application via TCP/IP

4. Connect the S32V234 SBC via a microUSB cable with your Host PC. This is used for
finding the IP of the board.

5. Connect a LCD monitor via HDMI cable with S32V234 SBC
6. Power on the board
For more details please review the SBC-S32V User Manual.

ETHERNET |1

5
0
o
L9
=
b
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https://www.mouser.com/pdfdocs/NXP_SBC-S32V_User_Manual.pdf

3.3.3 USB to UART connection

The UART enables the users to configure the boot up process and to find out the board IP address
after reset.

To be able to connect the S32V234 board to the host PC running on Windows OS, the USB to
UART bridge FDT Driver needs to be installed. Follow the next steps to configure the UART

communication:
1.
2. Turn on the boards.
3. Install the Driver
4.

Open Device Manager and find the COM port assigned

Download the USB to UART driver from http://www.ftdichip.com/Drivers/\VVCP.htm

A Device Manager

File Action View Help
&9 @ E HE B EXG

v & NXL71469

i Audio inputs and outputs

@ Batteries

 Bluetooth

@ Cameras

L4 Computer

@ ControlVault Device

== Disk drives

[ Display adapters

* Firmware

vira Human Interface Devices

*W |DE ATA/ATAPI controllers

i3 IntelR) Dynamic Platform and Thermal Framework
@ Jungo Connectivity

= Keyboards

L1 Memory technology devices

@ Mice and other pointing devices
[ Monitors

P Network adapters

W Ports (COM & LPT)

8_ECP Printer Port (LPT1)
@ USB Serial Port (COM39),
=l Print queues
n Processors

B¢ Security devices
Smart rard readarc

<

5. In Port Settings in the Driver’s properties, set following settings: bits per second: 115200,

data bits: 8, parity: None, stop bits: 1, flow control: None

After successful setup of the driver, it is possible to connect turned-on boards with console client

application (e.g. Putty) on COM<number> and 115200 bps.
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http://www.ftdichip.com/Drivers/VCP.htm

After resetting the S32V234 evaluation board you should be able to see the bootup process.

COM39 - PuTTY - O X
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Type ifconfig ethO to find the IP address of the board.

E2 COM39 - PuTTY - O X

Luto Linux

This is the IP address needed to download the application from MATLAB to the S32VV234 after
code generation and build is completed.

NOTE For a step-by-step guide how to set up the S32V234 static IP, please check this
thread
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https://community.nxp.com/docs/DOC-335345

3.34 Compile and Run on S32Vv234

To generate the code and a face detection application on the S32VV234 SBC begin by opening the
face detection camera main.m MATLAB  script  file  from  the

..examples/apps/face detection folder:

function face detection camera main() S%#codegen
width = uint32(1280);
height = uint32(720);

if coder.target ('MATLAB'")

input = nxpvt.videoinput ('winvideo', 1, width, height);
else

input = nxpvt.videoinput ('sony', 1, width, height, true, false);
end

fdetector = nxpvt.CascadeObjectDetector ('data/lbpcascade frontalface.xml',
'ScaleFactor',1.1, 'MinSize',[110 -1], 'MaxSize',b [250 -1], 'SkipOdd',61l,
'MergeThreshold', 2);

fNum = int32(0);
fps = int32(0);
while true
nxpvt.tic;
fNum = fNum + 1;
frame = input.getsnapshot();

% Get faces.
[bbox, 1] = step(fdetector, frame);

nxpvt.cv.rectangle (frame, bbox, [255, 0 ,0], 5);
nxpvt.cv.putText (frame, sprintf ('FPS: %d', fps), [10, 40],..

"FONT HERSHEY SIMPLEX', 1, [0, 255, 0], 2);
nxpvt.imshow (frame) ;

fps = int32 (fix (1/nxpvt.toc));
fprintf (' [%d] FPS: %d, Faces detected: %d, \n', fNum, fps, int32(1));
end
end

Define a structure config that controls the behavior of the code generation and target
configuration options. You can find all configuration fields explained in the next table.

Config fields Description
MakeJobs Number of CPU jobs used for parallel compilation
Optimize When set to true, the cross compilers will use O3

optimization level. This ensure the best performance

Deploy When set to true, the NXP Vision Toolbox will deploy the
application on to the target after code generation stage. For
the deployment to work the user needs to configure
config.TargetIpAddress as well. If this is not set
explicitly to true it will default to false
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DeployPath The path where the executable will be copied on the target.
If left empty the ‘/examples/* folders will be used. This path
should be an absolute path

TargetIpAddress The IP address for the target

RemoteFilename The name of the executable on the target. If left empty it will
default to the ent ryFunc name with the elf extension
instead of the .m extension

ExtraFiles Files that are used by the elf (e.g.: videos, images). If left
empty no extra files will be copied on the target. The paths
for this file should be relative to the DeployPath

Here is an example for config structure configuration:

o)

¢ Clear config structure
clear config

% Enables -03 when you build the application. The application should run faster.
config.Optimize = true;

% Uses 8 make jobs when building the application. The build is faster.
config.MakeJobs = 8;

global TARGET IP ADDRESS;

if isempty (TARGET IP ADDRESS)

warning ("Target IP Address is not set. Please set the global TARGET IP ADDRESS
to the IP address of the board"):;

config.Deploy = false;
else

% Enables the deployment of the elf on the board.

config.Deploy = true;

% The IP of the S32V234 board.
config.TargetIpAddress = TARGET IP ADDRESS;

% Where it should copy the elf.
config.DeployPath = '/home/root/';

% Extra files needed by the application given as a cell-array of pairs

{'source on pc', 'dest on board'}.
% The dest on board is a relative path to the config.DeployPath.
config.ExtraFiles = {{'../../data/lbpcascade frontalface.xml',
'data/lbpcascade frontalface.xml'}};

end

nxpvt codegen ('face detection camera main.m', config);

To start the code generation process, invoke run face detection camera main.min
MATLAB console.
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4\ MATLAB R20193 - =] X

@D e & G S Ly emes T g & B
New Open |L/Compare Impon  Sawe & F_h.&

% EFE | » G Users » ne4941 + Documents # MATLAB * Adg-Ons * Toolboxes » NXP_Vision_Toolbax_for $32v234 » examples » apps * face detection hita
Current Folder @ | & Editor - CAUsers\nxa149414Dx LABVAdA-Ons\ T ! Vision_Toolbox_for_532v234\examples\appsiface_detection\run_face_detection_camera_mainm ® x  Warkspace ®
Name run_face_detection_camera_main.m + Name =
 Folder 15 - se W | conig
# | codegen 16 % Enables yment of
= Function 17 - config.Deploy = true;
) tace_detection_camera_kf_mainm 18
?_]|ace,ue|ecuun,cam:m,mamm 19 N IP of the S
) tace_detaction_image_main.m ol
1) tace_detection 532v234_camera_ki_mainm o
) tace_detection_s32v234_camera_mainm e - e s
1) face._detection_video_kf_mainm b ofhems A smeus
1) face_detection video_mainm 55 config.DeployPath
= Seript =
% ion given as a cell-array of pairs
] run_face_detection_image_main.m %
) run_face detection 532234 _camera kf_mainm
) run_face_detection_s32v234_camera_main.m
#) run_tace_detection_video_id_mainm
) run_face detection video_mainm
>> TARGET IP ADDRESS .1.10 ~
> un_tace detection camera main |
FFmpeg library already installed
Warning: coder.wref() is treated as coder.ref() when applied on a variable-sized array or a structure with variable-sized
fields.
Warning in ==> UMat_int32 Line: 97 Column: 75
Code generation successful (with warnings): View report
C:\Users\nxal4941\Documents\MATLAB\Add-Ons\Toolboxes\NXP_Vision Toolbox for S32v234\examples\apps\face detection\codegen\e
C:\Users\nxal4941\Documents\MATLAB\Add-Ons\Toolboxes\NXP_Vision Toolbox_for S32V234\examples\apps\face detection\codegen\e
run_face_detection_camera_mainm (Script) ~ < > |l >

After the application code generation and build is completed you should see this in your
MATLAB Command Window.

4\ MATLAB R20193 - =] X

B 92 O grene & B R [ g sesoncote L [ @rome & @ By

Variatle Run and Ti
52 Open - . {g ime

New  Mew  New Opem | Compare Impot  Saw Sk Layut | SePah  AddOns  Help
%m vaARAGLE cooe s RO RESOURCES

W EE v v Users ¥ mkal494] b Documents » MATLAB » Add-Ons * Toolboxes » NXP_Vision Toolbox_for 532V234 » examples » apps » face_detection ML
Current Folder @ [ Editor - CAUsersinxa14941\D LAB\Add-Ons\ T ) Vision_Toolbox_for_S32v234\examples\apps\lace_detection\run_face_detection_camera_main.m ® x| Workspace O]
Name run_face_detection_camera_main.m + Name =~
= Folder 15-  else - config
B | codegen 16 % Enables t of
= Function 17 - config.Deploy = true;
) tace_detection_camera_df_mainm 13
] face_detection_camera_mainm 18 " IF of the 532

) face_detection_image_mainm

9 face_detection_s32v234_camera_kf_main.m i;’ config-Targetiphddress

) tace_detection_s32v234_camera_mainm . .

1) face._detection_video_kf_mainm 22 b Where it should copy the v
) tace_detection_video_mainm 1< 2

= saript I ———)

) run_tace_detaction_camera_kf.

arméd/gnu/optimized CX nxpvt_umat_w-cpp.o
o amé64/gnu/optinized CX nxpvt_utils-cpp.o
run_face detection image_mainm armé4/gnu/optimized CX nxpvt_videoinput-cpp.o

) run_face_detection_s32v234_camera_kf_mainm
5 run faos.Setection s52r2 M comeramainm armé4/gnu/optinized CX nxpvt_videoinput w-cpp.o

) run_face_detection.ideo,kf_mainm armé4/gnu/optimized CX nxpvt_videoreader-cpp.o

) run._face. detection video_mainm armé4/gnu/optimized CX nxpvt_videoreader w-cpp.o

armé4/gnu/optimized CX tinyxml2-cpp.o

amé4/gnu/optimized LD face_detection camera main.elf <= CascadeClassifierCore-cpp.o HOGDescriptorCore-cpp.o agast_sc

make[3]: Leaving directory '/c/Users/nxal4941/Documents/MATLAB/Add-Ons/Toolboxes/NXP_Vision Toolbox for S32v234/examples/a
make[2]: Leaving directory '/c/Users/nxal4941/Documents/MATLAB/Add-Ons/Toclboxes/NXP_Vision Toolbox for S32v234/examples/a
make[1]: Leaving directory '/c/Users/nxald%41/Documents/MATLAB/Rdd-Ons/Toolboxes/NXP Vision Toolbox for S32v234/examples/a

face detection camera mai | 4 kB | 4.0 kB/s | ETA: 00:04:20 | 0%
face_detection camera mai | 1047 kB | 1047.1 kB/s | ETA: 00:00:00 | 100%

4k | 4.0 kB/s | ETA: 00:00:11 | 1%
lbpcascade_frontalface.xm | S0 kB | 50.6 kB/s | ETA: 00:00:00 | 100%
Deploying face_detection_camera main.slf on 182.168.1.10 ...
Eramsbuffer mapped st 0x7£32342000 v
run_face_detection_camera_mainm (Script) ~ < > < >

lbpcascade_frontalface.xm

The Vision Toolbox will automatically download the application to the target and you should be
able to detect people’s faces with NXP S32V234 on board camera
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Congratulations! You succedded with running your first example created with
Vision Toolbox for S32V234
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