RENESAS

BIG IDEAS FOR EVERY SPACE

E2-Studio Integration — Getting Started Guide
Using Renesas CK-RA6M5

Description

This document covers the development and testing of the Asset Tracking demo using Renesas’s RA6T2 kit &
Reality Al Tools portal. The portal is useful to generate Al models for non-visual sensing applications.

This document contains the following sections:

Lab Section Demo Steps
Section 1 Prerequisites
Section 2 Data Collection
Section 3 Model Generation
Section 4 Testing the Models
Section 5 Appendix

Sections should be followed sequentially.

Lab Objectives Lab Materials
e Gain hands-on e Please verify you have the following materials at your lab
experience on developing station.
a simple Al demo using o PC with Windows 11.
Renesas CK-RA6M5 + o Project files provided by Renesas - Reality Al
PMOD accelerometer. team (link in section 1 of the document).
o E2-Studio IDE v2023-10 (link in section 1 of the

document).
o Reality Al Tools Account

Lab Sections
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1 Prerequisites

Overview

This section covers the prerequisites for running the finger friction demo.

Procedural Steps

This lab requires the RA6M5 cloud kit and Avnet PMOD accelerometer.

& Overview

Description Features Applications Related Products

The CK-RA6MS cloud kit enables users to securely connect to the cloud and
explore the features of the Cortex®-M33 based RA6MS5 group of MCUs and cloud
services. With multiple network connectivity options, the kit provides a seamless
cloud connectivity experience to most of the global cloud service providers. Itis
equipped with an onboard Ethernet PHY for Ethernet connectivity. The kit is
available with two options for wireless connectivity - Wi-Fi connectivity using CK-RAGMS
DA16600 Wi-Fi-BLE combo module Pmod and cellular connectivity with RYZ014A
LTE CAT-M1 module Pmod. With the Renesas Flexible Software Package (FSP),
the kit has complete software stack support using FreeRTOS, Azure RTOS and
other middleware stacks, thereby making it an ideal platform for efficiently
developing cloud solutions and greatly reducing the time-to-market.

SHSVE WD

=

Visit Renesas Cloud Solutions for complete cloud solution package.

i o

The CK-RA6MS5 kit comes with:

1. CK-RA6MS5 board

2. Two USB cables.

3. LTE Antenna (not used in this project).

4. Pmod expansion board (not used in this project).

Link: https://www.renesas.com/us/en/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ck-
rabm5-cloud-kit-based-rabm5-mcu-group#overview

Avnet’s PMOD Accelerometer board Link: https://www.avnet.com/shop/us/products/invensense/icm-
42670-p-3074457345645573040/

Assemble the kit as shown in the next section.
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Assemble the kit as shown below.
1. Connect the PMOD board to the PMOD1 connecion on the board

2. Connect the PC to Micro USB on the boards (Debug on the right side of the image and USB serial on the
left).

This lab requires Renesas E2-Studio IDE 2023-010 or newer with FSP 4.5 ( till 5.2).

Platform installer available here: Link Take note of where e2studio is installed.

- | ENESAS
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This lab requires an account on the Reality Al website.

Login to Reality Tools (https://portal.reality.ai/login) using the username and password provided. Reach
out to Renesas — Reality Al team members if you need credentials + instruction documents for the portal.

5 H ™
<X Reality Al Tools

Username

RenesasUser

Password

@ Stay logged in

:v'
—g Al

3\t Tool Builder

I +Add Project

Leave the browser open in the background.
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2 Data Collection

Overview

This section covers collecting data with the Reality-Al eclipse plugin using e2studios.

Procedural Steps

Open E2 Studio IDE and select a workspace. Although the workspace can be in any folder, this lab
assumes the workspace shown below. c:\e2_projects_4.6

e’ e? studio Launcher

Select a directory as workspace

2 studio uses the workspace directory to store its preferences and development artifacts.

~ | Browse...

[[J Use this as the default and do not ask again

» Recent Workspaces

Go to File = Import... Then choose General->Existing Projects into Workspace

& import O X
Select \“
Create new projects from an archive file or directory. H

Select an import wizard:

type filter text

w = General
& Archive File
[l CMSIS Pack
| = Existing Projects into Workspace
[} File System
[T Preferences
[} Projects from Felder or Archive
{=* Rename & Import Existing C/C++ Project into Workspace
TaF Renesas C5+ Project for CATSKOR/CATEKD
TaF Renesas C5+ Project for CC-RX, CC-RL and CC-RH
&, Sample Projects on Renesas Website
> [ CfC++
> = Git
» [= Install
e Onennb,

Gy N ;

Click Next to continue.
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Check “Select archive file” and navigate to the zip file for this lab. This lab contains one project. Make
sure it is selected and then click Finish.

<’ Import Projects from File System or Archive

Import Projects from File System or Archive A
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
Import source: | D:\rai\e2_studio\fsp_5_0_0_workspace\CKRA6M5_motion_detect v2\CKRA6M5_motion_detect_ Directory... Archive...
type filter text Select All
Folder Import as Deselect All
@ CKRAGM5_motion detect v2 Eclipse project

1 of 1 selected

[ Hide already open projects

[ Close newly imported projects upon completion

Use installed project configurators to:
8 search for nested projects
B Detect and configure project natures

Working sets

() Add project to working sets New...

Select

Show other specialized import wizards

The demo project is imported into the workspace

Return to the Reality-Al tool and start a new project. Click on +Add Project, give the project a name and,
optionally, a description. Then click the +Add Project button in the lower right.

RenesasUser -

P Api Key

0

Reality Al Tools Tutorial Pagé 7 of 26
© 2024 Renesas Electronics. All rights reserved. Download and disclosure restricted by Reality Al Tools® Terms & Conditions.



RENESAS

BIG IDEAS FOR EVERY SPACE

Copy this API key to the clipboard. This key will be used to connect e2 studio IDE and Reality Al Tools.

API key successfully generated!

‘ZaAAmtnTeijIMS-*lceF'STGTE m (2]

API Key generated for e Studio Project Name link or SFTP server access on 2023-09-06 11:00:06

Generate New APl Key

Open e2 studio and navigate to Renesas Al --> Reality Al Authentication
(note: If Renesas Al does not appear in the menu, consult the appendix)

studio
Renesas Views Run Window Help
[ @ Reality Al Authentication I
SR ‘ |
% Link to Reality Al Tools® project
&, Sync to Reality Al Tools® 1
Show View > &
-, .. -
Paste the APl key and click Apply and Close
-\
{8} Preferences (Filtered) O X
type filter text * | Reality Al Authentication B ~ 3

AP key will be added to the header for authentication

Authentication

APl key: | 2aAAmth7ejviiMS4cePSTOTY |

Restore Defaults Apply

I\‘_?:- ey 223 @ Apply and Close Cancel

The IDE can now connect to the Reality Al site
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Run  Renesas Al Window Help

Reality Al Authentication

Delete selected &” studio project from Reality Al Tools @
Link to Reality Al Tools® project

Sync to Reality Al Tools®

Download classifier from Reality Al Tools®

Navigate to Renesas Al --> Show View --> Reality Al Data Storage Tool

TG S = == c_== =5 =g —=—===.

pen(&g_rai_data_collector@_ctrl, &g rai ¢
napshotChannelRegister(&g rai_data_colle:

> E Reality Al Data 5torage Tool Ictora ctrl’

J/* Main Routine */
= while(1)

mtr_main();

“ H n
Data Connection" button.
2] Problems [ Console [C] Properties | @ Smart Browser | <1 Smart Manual | Bl Reality Al Data Storage Tool

Praject: CKRAGMS_motion_detect v2

Status Settings

I No data
Data connection,
—
Data capture Signal view
Frame size
Number of
frames per file:
18 Unlimited
Instance ID: 0
Capture all

Class name:

O Live view (O File review

Manage capture data files

Data file group Data file Create date Size Class name  Sample rate  Status

A new window will open in the bottom pane. Click-and-drag the view to the main view area by clicking on
the tab and drag-drop in the tab area of the main view. Select the project in the pulldown, then click on

Data file settings. View data structure.

InsID  Ch Name

0 Auto scale view

Fixed scale view

0 samples

Refresh

(8-N-1). Then press Connect --> then press Clos_e.

Connection settings X
Import settings from Smart Configurator
© UART
COMport:  COMSE w
Baudrate: 115200 w
Data length: 8bit v
Parity: None ~
Stop bit: 1bit w
TCR/P
IP Address:

Close

In the menu that pops up, select the COM port, baudrate (115200), and communication protocol parameters

This is the com port of
the UART-USB adapter
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Build the project by clicking the hammer icon
e' fsp 5 0_0 workspace - e? studio

File Edit Source Refactor Navigate
LIS o
———

{3 Project Explorer <

v 1% CKRA6MS motion detect v2
> 1,‘; Binaries
> it Includes
> [ Debug
> = Output
> = ra

The project should build without error. There will be some warnings, these are expected.

[ Problems | & Console X [ properties| @ Smart Browser | 1} Smart Manual Reality Al Data Storage Tool =3
X Lo HE-&E D -3

CDT Build Console [CKRA6M5_mation_detect_v2]

Extracting support files...

17:01:08 **** TIncremental Build of configuration Debug for project CKRAEM5 motion detect v2 ****
make -r -j8 all

arm-none-eabi-size --format=berkeley "CKRAGMS_motion_detect_v2.elf"
text data bss dec hex filename
95300 2312 107248 204860 3203c CKRA6MS_motion_detect_v2.elf

17:01:09 Build Finished. 0 errors, 0 warnings. (tocok 247ms)

Make sure the toggle switch is in the OFF position. Start a debug session by clicking the Debug Icon in the
toolbar

e fsp_5 0_0 workspace - ” studio

File Edit Source Refactor Navigate Search Project RenesasViews Rur

®-K~ @t Q-

L{ Project Explorer X =k

Ju
0
|

v _1'5 CKRA6M5_motion_detect v2 [Debug]
> 1:-? Binaries
> ) Includes
> [ Debug
> =% Output
>l =>ra

Click “Allow aécess" if you get a warning from Windows Defender. Check the “Remember my decision”
checkbox and click Switch if the following dialog appears.

& Confirm Perspective Switch X

| This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for
displaying the debug stack, variables and breakpoints.

Switch to this perspective?

| @ Remember my decision

(o )

. XENEsaAs
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Click the Resume button twice. The program is now running

File Edit Source Refactor Mavigate S5earch Project Renesas Views Run
| ®-&- 0 w([Bo @z pi%| Q-

15 Debug X = |i» & = &

Switch the toggle switch to the ON position. The motor should now be running.

WARNING: Never stop the debugger while the motor is running. This will cause commutation to stop,
possibly leaving a coil energized. This will cause the motor to get very hot. If the motor is not spinning at
this stage check the connections and review the material above.

Click on the “Reality Al Data Storage Tool” view and verify the presence of a wave form in the Signal view.
If there is nothing showing, click File review and then Live view (highlighted below). If there is still no
waveform, recheck the prerequisite steps to make sure the connections are correct.

Ll hal_entry.c Reality Al Data Storage Tool X € startup.c [2 main.c = 8
Project: w
Status Settings
o Receiving data... ;
v g Data connection... Data file settings... View data structure...
]
Data capture Signal view
Frame size: 1x 256 Ch Name
Number of ) 5% -
frames per file: I
[ Unlimited | |! | w
Instance ID: ] = } | l ‘H |
Class name: myClass ~ ‘ |
| O Auto scale view
Start new capture () Fined scale view 100
© Liveview () File review 256 samples

Click on the Data file settings and verify CVS file and Output folder. The Output folder is relative to the
project. Click OK to close the dialog.

Status Sermngs
Vi Baceping et Data connection... Data file settings. View data structure...
Data capture Signal view
Frame size: Ch Name
Number of P
frames per file: 2
) Unlimited
Instance ID: 0 =
Class name: mullace
File settings X \uto scale view
Start n fixed scale view 2
Output format: © CSV file
_) WAVE file
Manage captu Sample rate{Hz]: 48000
Data file grou Output folder: Output m Refresh
metadata.csy Select all data
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Note that the Data Storage tool reflects the data in the project’s Output folder. The data currently there
was collected during the lab development and includes date and time information. New data will be
collected in the following sections.

&3 Project Explorer % e § =D =
~ > CKRABMS motion detect v2 [Debug]
[ Problems @ Console T Properties @ Smart Browser & Smart Marwal | B Reality Al Data Storage Tool =t
8 Unlimited
~ & Output Instance ID: 0 I
[ drop.ido_20240123172740828.csv
- N Capture all
[P iclle id0_20240123172528439.csw 0 Auto scale view
] metadata csv Class name: T
[ shoke.id0_20240123172830782.c5v
Be O Live view () File review 0 samples

Manage capture data files

. Data fle group Datafle  Crestedate Size  Classname  Samplerate  Status Refresh
y src metadata.csv idle idD 2. TuelanZ.. 32MB idee Uploaded SN
s tools dropid0_.. Tuelen2.. TMB  drop Uploaded
<k rabmS_icmA2670_develop.alfjlnk shoke id0.. TueJan2. 1MB  shoke Uploaded
mA2670_develop Debug jlink Delete.

Edit metadata...
Editer pathy

CKRAGMS_secel_LCD_demo.elfink
H] CKRAGMS_accel LCD_demo.elflaunch myGroup Create  Delete. upload.

CKRAGMS_data_scquisition.elijink

There are two methods to collect data: Number of frames per file and Unlimited. If the user selects
Unlimited (by checking the Unlimited checkbox) data collection will occur until the user manually stops
the collection process. Otherwise (Unlimited box unchecked) the collection will automatically stop once
the Number of frames per file is reached. For this project, setting the Number of frames per file to 200
results in approximately 52 seconds of data. The remainder of this lab assumes Unlimited capture.
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In the Reality Al Data Storage Tool, check the Unlimited checkbox. Enter the Class name “Normal” or
“idle” Keep the board stationary for 45 to 60 seconds and then click the Stop Capture button.

Status
o Receiving data...

Data capture

Frame size: 1x 256

Instance D:

Start new capture

Number of :I._ o0 =
frames per file: L= =

Class name: normal w

Settings

Data connection...

ll)

Signal view

Data file settings...

Project: ~

View data structure...

Ch MName

© Auto scale view

(O Fixed scale view

© Live view () File review 256 samples
45 to 60 second's elapses...
Data capture Signal view
Frame size: 1x 256 ch Name
Number of 00 2
frames per file: | ‘ h ﬂ
B Unlimited ' ] I
instance I: Ii I |
Class name: friction | ‘ l
I © Auto scale view
Stop capture (O Fixed scale view
© Live view () File review 256 samples
A new data file appears in the output folder
Manage capture data files
Data file group Data file Create date  Size Class name  Sample rate  Status
metadata.csv iidle_id0_2.. Tuelan2.. 32MB idle Uploaded
drop_id0 ... Tuelan2.. 1MB drop Uploaded
shake_id0... Tuelan2.. 1MB shake Uploaded

Change the Class name to “Shake” and repeat the above steps while lightly shaking the board.

Once done, again repeat the step by dropping the board on the table from a height of 4-7 inches. (Make
sure you don’t damage the board. Do it on a softer surface if possible).

This concludes the data capture portion.

Click the red square icon to terminate the debug session.

r
8 e2_projects_4.6 - &° studio

File Edit Navigate Search Project RenesasViews Run Re
B/~ BDiv| -.:.:_ i iR
4 Debug X = |i+ § = B

~ [c7] rai_dst_finger_friction.elf [Renesas GDB Hardware Debuggine

(If you do not see the terminate icon, select the Debug perspective in the upper right corner)
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Follow these steps to upload the data files collected in the last section:

1. Select the two files using click + ctrl-clik
2. Scroll the view to expose the Upload... button
3. Click the Upload... button

Start new capture (O Fixed scale view

OlLiveview (OFilereview 256 samples

(~)

Manage capture data files

Data file group Data file Create date  Size Refresh
metadata.csv idle_id0_2... TueJan2.. 32MB - Select all data
drop_id0_... TueJan2.. 1MB Copy data to group...

(1) ishake_id0... TueJan2.. 1MB .
\ i Delete...

Edit metadata...

Editor path:

meee e b

A dialog box should appear with the projects currently defined on the Reality Al website.

L e m L ) Py 1w ) il o el

Upload to Reality Al Tools *

Destination Reality Al Tools project: WIS_TH_only

Sampling rate[Hz]:

Finger Friction Demo

Cancel ]

1 T

Select the appropriate project

Set the Sampling rate to 1600 and press OK

Upload to Reality Al Tools

Destination Reality Al Tools project: Asset Tracking i

Sampling rate[Hz]: | 1600 v

*This sample rate is used only if sample rate is not

specified in metadata file. Cancel

[

The data files, along with the metadata.csv file will upload, and a confirmation dialog should appear.

You have finished this section.
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3 Creating Models

Overview

This section covers creating Al models on the collected dataset. A Reality Al Tools account is required.

Procedural Steps

If not already logged in to Reaity Al Tools, use this link: https://portal.reality.ai/login with the provided
password. Reach out to Renesas — Reality Al team members for credentials + instructions documents
for the portal if needed.

Format the data. Click on the Asset Tracking project to set active.

m Project Assignments

| +AddProject

&Tool Builder

] Projects

Click on the Data tab on the left to expand and follow these steps:

Click on Curate.

Click on Source Files to expand.

Check box next to File Name to select all files
Click on the Action button.

Click on Format Selected

iAW e

A\ Tool Builder

I Source Files: Show Only Project Members

=

] File Name size Type  Uploaded | Data Shape
—

idle_id0_20240123172528439.csv 33MB  csv 4 x 46080

(< <]

e_id0_202401231728 2.csv 1.1 MB 4 x 15360

<]

1.1 MB

4 x 15360

]

This opens a dialog box.
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Follow these steps:
1. Click on Data to expand the drop down

2. Use the scroll bar to scroll down (or mouse wheel)

Define file format for all selected files

MUse this for all selected .csv files with this extension

[J Display raw data [J Display issues only
# Data- # Data~ # Data-~ #  Data~
——
1 Index 1ch 2¢ch 3ch
2 0 -0.275148484375000000 0.087329104542732240 10.308423042297363000
31 0.277539074420928960 0.082543948802616120 10.296480151672363000
42 -0.277538074420826960 0.082543946802616120 10.319180025328580000
5 3 0.275146484375000000 0.071777343750000000 10.328760147094727000
Label Row
Sample Rate
1600
—
Delimiter
Commas v
Gancel SHEHERE m

3. Select Ignore (this column is not part of the data)

O Display rawdata (J Display issues only

5 3 -0.017041284590959550
Numerical MetaData

Sequential #s / Time Code
Date and Time

Date only

Time only

lgnore

Z. Click confirm

Verify that the data shape is now 3 X {num of samples} and the Sample rate is 1600Hz.

Preprocess/segment the data files. Click the Action button and select *** Segment List from Selected

I Source Files: Show Only Project Members = Action ~ X v
Select All
m] File Name Size Type Uploaded 1§ Data Shape Samph
Deselect All
n idle_id0_202401231726528439.csv (2) 33MB csv 112412024 3 x 46080 1600 H
= (@ New List From Selected
shake_id0_20240123172830782.csv (2 1.1 MB csv. 1/24/2024 3 x 15360 1600 H = - 2
w Segment List From Selected
drop_id0_20240123172740828.csv (2) 1.1 MB csv. 1/24/2024 3 x 15360 1600 H
O Edit Metadata Type
m] a drop_id0_20240123172740828.csv (1 1.1 MB csv 1/23/2024 3 x 15360 1600 H
© Format Selected
(m] e idle_id0_20240123172528439.csv (1) 3.3MB csv 112312024 3 x 46080 1600 H
(@ Remove Selected
m] a shake_id0_20240123172830782.csv (1 1.1 MB csv 112312024 3 x 16360 1600 H

X, Import Metadata

X Ciose

ENESAS
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Assign window length, overlap, and provide name to the list. Follow these steps:

1. Set Window Length to 256 or 512

2. Click the 50% button to select a 50% offset
3. Give the list a meaningful name

4. Click Submit

Segmentation Method Sliding CSV Window -

Sample Rate 1000 Hz

Parse a CSV file indow
Target O File metadata target colupr ( type: Class )
Window Length datapoints
’ 256
Offset datapoints ms
128 128
2 -—”l l 50% I [ Non-Overlapping I [ All Shifts l
2)
o\ 38 estimated samples Advanced Options
& \
Output Sample List l 256_50_percent_overiap ‘
v (4)

The number of estimated samples will be dependent on the amount of data collected. So if your
estimated samples don’t match the below screenshot, its still okay.

Window Length: The window length determines how much data will be considered by the Al to decide
on a classification.

Offset: The offset determines how far ahead from the start of the last window the parser moves before
creating a new window.

General Guide: 50% Overlap is usually a good compromise between covering starting-point variations
in the data and too much redundancy.

Use non-overlapping windows when you have a great deal of data, with longer offsets. Typically, users
will do initial exploration and training on a subset of the available data.

Use All Shifts (offset = 1) for testing after you have a suitable candidate classifier, and you want to
simulate performance on a stream of new data arbitrarily sampled.

After successfully creating the segmented list, navigate to Al Explore = Classes

-
== B8 Projects ( Finger Friction Demo )

3\ Tool Builder

I Data Sample Lists

Data N Target
& ListName List Type Shape Samples Range Created Modified Comments

1x25 798 2 Classes 09-13 09-13.
2023 2023
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Click on the newly created list and then click on “Start Exploring” to start the feature discovery and

model training process.

I Data Sample Lists

I Distributions for 256_60_percent_overlap

I Exploration results for 256_50_percent_overlap

You have not yet explored this data sampie

Created Modified Comments

Data N Target
& ListName ListType Shape Samples Range
& | 256_50_percent_overiap| eee 1x256 798 2 Classes
Stream
Segments

09-13-
2023

09-13-
2023

Status

Once the explore finishes, select the highest performing model (we recommend model with feature
space: Spectral Magnitude) and click on the Create Base Tool button. Hover over each Explanation to

get more information about the model.

I Exploration results for 256_50_percent_overlap

KFold Accuracy

Favorites Complexity Overall % Worst %
' P 95 95
v - 82 81
o . 100 100

Training Separation

Overall %

95

83

100

Worst %

95

82

100

Create Base Tool

Explanation

Channel 1

Confusion Matrix

Show more results

RENESAS
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Provide a name or use the one suggested. Click Add.

Create Base Tool

Name 256_50_percent_overiap_1

Description Spectral Magnitude

Add

The icon will change, indicating the base tool has been created.

KFold Accuracy Training Separation
Overall % Worst % Overall % Worst % Create Base Tool
95 95 95 95 =
82 a1 83 82 =
100 100 100 100 &

LENESAS
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Now that the model is ready to be deployed, Follow these steps to produce a new package.

1. Click on Deploy->Embedded.
2. Click on the Trained Tool Description list
3. Click on + New Package

Al BR Projects ( Finge

3\ Tool Builder

I Trained Tool: 256 50
Trained Tool Description /.mn Created samg
256_50_percent_overlap_11.0 1 Sep 13, 2023 11:05 AM 1000

| Packages - 256_50_percent_overlap_11.0

—,

(w)

-

Set the options as indicated. The deployed name should be motionDetect_BC1_v12 to match the code
in e2studios. Choosing another name will require additional edits to the code. Click Generate New
Package after setting the options.

| Deploy Package - motionDetect

Deployed Name: motionDetect
—

I Inputs | Outputs | Build Options
© Pointer to 3 x 512 array Output Type: signed Target Device:
char RABMS5 (ARM Cortex-M33) ~
Array Name: inputData
Value Resuit -
; Options. M33F FPU v
Data type: 5 bl
0 no_result hard fp abi v
S ———
1 drop
Include 5
3 . Yes No 2 idle Endianness: tlo
Simulation B - w
3 shake
Data:
Language: c / %
Math Type: Fixed Floating
Point Point

Optimization Method:

Data range scaling: 32 bit float

The package will take a few minutes to generate.

It will take ~10-15 minutes for the model to be available for download. Once ready, download the zip
file using the highlighted button.

Package Date input Data Parameters Target Math Type Download

E
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There are 7 files in the downloaded archive. Copy and paste all files except example_main.c &

readme.txt to the src directory of the E2-Studio project workspace (src --> models), overwriting the
current files.

Note: file names may be different depending on the project name assigned in tools.
In the files below, the model function call is specified in motionDetect_BC1_v12_model.h

Vv = src
v = models
v |~ motionDetect BC1 v12
> |h] motionDetect BC1 v12_model.h
a1h libRealityAla
README.txt
size_report.txt

You have finished this section.
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4 Deploying the model

Overview

This section covers deploying the model on hardware.

Procedural Steps

Open hal_entry.c and import the header file. If the deployed model name was
motionDetect_BC1_v12_model.h then no changes are required. Otherwise, edit the #include to the
deployed model’s header file.

L€ hal entry.c X =
2 +| * Copyright [2020-2022] Renesas Electronics Corporation and/or its affiliates.
20
21 #include "hal entry.h"
22 #include "rm icm42670/rm icm42670.h"
23
24 #include "models/motionDetect BCl vl2/motionDetect BCl v12 model.h"
25
26 #define RM_ICM42670_EXAMPLE DELAY_50MS 50
27 #define RM TCM42670 EXAMPLE DELAY 1US 10
28 #define RM_ICM42670_EXAMPLE_IRQ ENABLE 0
29
30 void R BSP_WarmStart (bsp_warm start_event_t event);
31 fsp_err_t rm_icm42670_irq open (rm_icm42670_ctrl_t * const p_api_ctrl);
32
33 bool g _i2c flag = 0:

Modify the following lines of code if the deployed model name was different. Values can be found in
the header file included in the last step.

red data.pred class = motionDetect BCl vl2 classifier predictionfloat (inpu
[ rite(&g_uartb ctrl, (vold*)é&pred data, size

e switch (pred_data.pred class) {
e case motionDetect BCI1 v12 drop: //motionDetect_E2Cl_engSeg_v2_drop :

break;

S case i tect BCT 12 ip ﬁpti n. //motionDetect E2Cl_engSeg v2_he
inMotionLed () 7
break;

< case motionDetect BCl v12 wave: //motionDetect E2Cl engSeg v2 wave :
wavelLed () ;
break;

© cas el e e b/ /IOt ionDetect _E2C1_engSeg_v2_idle :
idleLed();
break;

- case motionDetect BCl v12 circle: //motionDetect_E2Cl_engSeg_v2Z_idle
eamaeanIn=e g
break;

e default:
clearlLeds () s

Edit lines above by copying the class names from header file included above. Again, no edits necessary
if the deployed model name & number of class configuration matches the above structure.
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Build & debug the project as before. Click on the Resume button twice. Now the board is running on
inference mode. Perform the board shake, idle and drop tests and see the LED’s change color.

8 <2 projects_4.6 - e studio

File Edit Navigate Search Project Renesas Views Run Renesas Al Window Help

H®-Q-iwume o n/i R Qrib-om-inl D
4 Debug X =g i Reality Al Data Storage Tool X ‘ L] startup.c | €] main.c |
% is .
S ‘ I § Project: ‘rai_dst_ﬁnger_friction
v [c7 rai_dst_finger friction.elf [I .
v @ rai_dst_finger_friction.e Status Settings
£ i Receiving data...
E.G Thread #1 1 (single v e}
» | arm-none-eabi-gdb (1 (U4 Data error
.5 Renesas GDB server (H
Data capture Signal view
Frame size: 1x256
Number of

frames per file:
Unlimited

<

Instance ID: 0

Start new capture

Manage capture data files

®) Live view () File review

Data file

Data file group

[ T PIPRR

What should | do if model is not performing well?

Collect some more data and retrain the model. Usually additional data collection helps in creating

better performing models across different conditions.

Double check if the data collection method and testing method are the same. Collecting more data
across different variations should help.

Create date Size a

et ALooan ar.a 4 man o

You have finished this section.
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5 Testing the Model

Overview

This section covers testing the model on hardware.

Procedural Steps

The default model will cover the following conditions:

1. Idle — Keep the board on the table in idle condition. Clear/ no LED’s.

2. In-motion — Move the board around to generate a motion gesture. You will see MEGENTA
color on RGB for this.

3. Circle — Move the board in a small circle.This will have BLUR color in RGB.

4. Wave — Move the board in the form of water wave (or sine wave). This will have YELLOW
color in RGB led.

5. Drop — Drop the board from the height of 4-7 inches on a soft pad on the table (example: you
can use a mouse pad). Megenta, Yellow and Red blinking LED’s for this motion.

We prefer if you use a mouse pad or some soft material on the table to experiment with the demo.
Also dropping it from a bigger height (> 30 inches) may loosen the connection of the PMOD sensor and
risk damaging the board.

Note: If you change the class and their respective LED configuration by editing Lines 440, 443, 446,
449, 452 & 455. Remove or call each LED configuration for a different class if you prefer.

454

red data.pred class = motionDetect BCl v12 classifier predictionfloat (input
err = I rite (&g_uartb ctrl, (vold*)&pred data, size

= switch (pred data.pred class){

S case motionDetect BC1 v12 drop: //motionDetect E2C1_engSeg v2_drop :
break;

e case i L e i i i OB / /MOt ionDetact E2C1 engSeg v2_he
inMotionLed () ;
break;

© case motionDetect BCl v12 wave: //motionDetect E2C1l engSeg vZ wave :
wWaveLed ()
break;

o casq g e by / /MOt i0nDetect E2C1_engSeg_v2_idle :
idleLed() 7
break;

e case motionDetect BCl v12 circle: //motionDetect E2Cl_engSeg v2_ idle
CLTCL J_;al“ I
break;

e default:
clearLeds () ;
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6 Appendix

Overview

If the Reality Al items do not appear in the title bar perform the following steps.

Procedural Steps

Help

2
&
S
R
o

<

ik

P

Click on Help -> Install Renesas IDE Features...

Welcome

Help Contents
Search

Show Context Help

Show Active Keybindings...

Cheat Sheets...

Renesas Help

CMSIS Packs Management
Add Renesas Toolchains
Eclipse User Storage
Perform Setup Tasks...

Check for Updates
Install New Software...
Eclipse Marketplace...

L Install Renesas IDE Features...

&

IAR Embedded Workbench plugin manager...

About &* studio

Ctrl+Shift+L

Select the Reality-Al features and click Finish.
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& Instal

Install e* studio features

Select &” studio features to install then click Finish to start download & installation

~ (] Renesas RL78 Device Support
() Renesas RL78 GCC Device Support
() Renesas RL78 Smart Configurator
~ (] Renesas RX Device Support
() Renesas RX GCC Device Support
() Renesas RX Smart Configurator
v (_] Renesas RZ Device Support
(") Renesas RZ GCC Device Support
[C) Renesas RZ Smart Configurator
~ [@ Renesas Al
8 Renesas Reality Al - Data Storage Tool
@ Renesas Reality Al for RA
[C) Renesas Reality Al for RL7S
(C) Renesas Reality Al for RX

Restart e2studios when prompted.
You have finished this section.

END OF LAB
THANK YOU
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