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STM32 Edge Al User Flow

Bring Your Own Data Bring Your Own Model

Model selection ~/ STM32 Al
Model Zoo

(choose an ST model)

NanSC;E:igoe Al € ONNX Keras  ZLiteRT O PyTorch
Model Zoo (g e STM32CubeAl Studio
Services time-series) (GUI)
Code generation : o ST Edge Al
v (train, optimize & Sl
and deployment compile ST model) ST Edge Al Core (CLI) e

(Benchmark, optimize &
compile your model)

o 3 3 3 3
On-device inference \/
In Production @
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STM32CubeAl Studio

| . Evaluate, optimize and compile neural network

4\MATLAB" ?/ LiteRT e Generate an STM32-optimized library from pretrained
neural network and ML models

e Use detailed information about Al model RAM and flash
memory sizes

e \alidate optimized model against reference model on host

B 810 ixl:io

and on target

nnnnnn

e Support for ST Neural-ART Accelerator neural processing
unit

o e Support for 32-bit float and quantized neural network

Download formats (TensorFlow™ Lite and ONNX Tensor-oriented QDQ)
C“"e(r;te‘ée%gg:)\” 0 An evolution of STM32Cube.Al supporting the latest generation

of STM32 MCUs, and offering a smooth user experience.

Lys


https://www.st.com/content/st_com/en/st-edge-ai-suite/tools.html
https://www.st.com/content/st_com/en/st-edge-ai-suite/tools.html

STM32 Model Zoo

O STMicroelectronics / stm32ai-modelzoo Q Type[] to searct 8 - +- O n g &
ode

The largest collection of free reference edge Al

&7 stm32ai-modelzoo  Pubic @watch 20 v Y Fok M7 - Tr Ster 587~ models optimized for STM32
¥ main + P 1Branch © 10Tags Q Gotofile E: About

Al Model Zoo for STM32 devices

<G

KBOUSTM Update README md with 4.0 coming soor wa27. st month  ¥5) 51 Commits

R e | DD & G e Choose from a collection of Al models optimized for STM32

— devices
—— - e Retrain any model from datasets using the scripts

R e | i e Bring your own model (BYOM) or bring your own data

(BYOD)
O Access now e Available on GitHub

GitHUb Current version: V4.0

(Feb 2026) e Free-of-charge, user-friendly license terms
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https://github.com/STMicroelectronics/stm32ai-modelzoo

ST Edge Al Core

@
Please sele(ts ;::c:o(:;:::te:;:u want to install. (‘.‘) glrlédge Al . . .
Optimize and compile edge Al models for STM32
e e with this command-line interface tool (CLI)
Liiﬁ::::.‘:::ﬁ;z g
. e Supports multiple ST devices, including microcontrollers,
o microprocessors, and MEMS sensors
e Import Al models from the most popular ML frameworks
e Review the detailed analysis of the selected algorithms
e Validate and optimize the models for different devices
Download e Generate executable code for the selected ST hardware

e Support ST Neural-ART NPU and HSP

Current version: V3.0
(Dec 2025)
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https://www.st.com/en/development-tools/stedgeai-core.html
https://stedgeai-dc.st.com/assets/embedded-docs/index.html

NanoEdge Al Studio

Free AutoML tool to develop your time series ML
ER Windows library in a fast and efficient way.

e Find and configure the best Al library for your embedded
project.

e Supports STM32 microcontrollers and smart sensors

e Use synthetic data for creating anomaly detection models

e On-device learning for optimized anomaly detection
e Simplified data extraction from sensors

e Free-of-charge, user-friendly license terms

Download

Current version: V5.1.0

(Feb 2026)
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https://stm32ai.st.com/download-nanoedgeai/
https://wiki.st.com/stm32mcu/wiki/Category:NanoEdgeAI

ST Edge Al Developer Cloud

Evaluate and benchmark your edge Al models in the
cloud

e Built on ST Edge Al Core to perform Al model optimizations

and validations on multiple ST devices

e Online Al benchmark service on multiple ST devices

e Optimize and profile your Al model

e Run your Al models on the ST board farm

Access now


https://stedgeai-dc.st.com/home
https://stedgeai-dc.st.com/documentation

The 3 pillars of STM32Cube. Al

Graph optimizer Quantized model support Memory optimizer

Automatically improve performance through Import your quantized ANN to be compatible

Optimize memory allocation to get the best
performance while respecting the constraints
of your embedded design

graph simplifications & optimizations that with STM32 embedded architectures while
benefit STM32 target HW architectures keeping their performance

—> R R R
— T,
e

« Auto graph rewrite * From FP32 to Int8 or mixed-precision - Memory allocation

* Node/operator fusion * Minimum loss of accuracy

- Layout optimization « Code validation on target * Internal/external memory repartition

« Constant-folding... o Latency - Model-only update option

» Operator-level info to finetune o Accuracy

memory footprint and computation o Memory footprint

STM32Cube.Al is free of charge, available both in graphical interface and in command line.

"l 10



Squeeze your graph to fit into an MCU!

Graph optimizer

Fully automated process in the
STM32Cube.Al workflow

* Your original graph is optimized at the
very early stage for optimal integration
into the STM32 MCU/MPU

 Loss-less conversion

11




Quantized model support

Simply use quantized networks to reduce memory footprint and

inference time

LATENCY & MEMORY COMPARISON FOR STM32Cube.Al supports quantized neural network
DEL .
QUANTIZED MODELS models with all parameter formats:
o0 = . FP32
700
“00 * Int8
I « Mixed binary Int1 to Int8 (Qkeras*, Larqg.dev?)
§ *Please contact edge.ai@st.com to request
T the relevant version of STM32Cube.Al
o
e
Int 1+ Ints HW Target: NUCLEO-STM32H743Z12 E
Model: Low complexity handwritten digit reading
20 40 Freq: 480 MHz E
Accuracy: >97% for all quantized models

Latency (ms)

Tested database: MNIST dataset MNIST dataset
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mailto:edge.ai@st.com

Memory optimizer

Optimize performance easily with the memory allocation tool

M Use external flash  Memary:  [Custom ~

““’ - Graoh ] MOdeI memory allocation Split weights between internal and external flash using a linker script ~
_ T = Set your external memory Start Address:  [0x00000000 Size (Mbytes)

NMPE NN ANAONANAARARONRNANN 0o conv2d x
e DAL 60000 60000800 N 6108088 00000 61 60 00T E) Ty - . . . [ Tenso | Size | intemal420kB | Extemal 0kB |
AERIABasRLRRER QRRRABRERRRE ¥ * Map in non-contiguous internal o % 0

[ { (RN NAREN VRV e nput Tansor 1 conv dw 1 weights 7] O

ol neiapanttehaniatbasin = o flash section conou T k: 0
o R T s = Partition internal vs external flash cons pu 1 weiahts 12 O

il H | memories

! 818 Ut GG B G G0 B B 6 B LD W) K6 G ‘, [J Use external RAM  WMemory
i E: “ : :: ! : : j : : : : : I: : Start Address
gl ! DV 8 R A o 00 0 Ry 22168
W LWUI W! H' J] 1‘— g o
KR -l ) ! ! ¢ 'R ! . Start Address Act. size (by
il L l i :f‘; J Re-use model input buffer to

RN INEEEI D IR N A Y R T R Y Lo T bl . .

LR ERE . RUMLESCE A0 ERpy store activation data*

' WS B e .
; L Mlnlmlze RAM requlrements 4 Use activation buffer for input buffer (—allocate-inputs) [ Force classifier validation output (—classifier)

Use activation buffer for the output buffer (—allocate-outputs)

Model RAM Relocatable network
consumption per layer

Generate relocatable network (—relocatable)

= A separate binary is generated for Report's ouput directory
" EaS”y Identlfy the mOSt the ||brary and the network tO C:\Users\richardl.stm32cubemx
critical layers enable standalone model upgrade

[J Enable custom layer support

Custom Layer JSOM File

"_l * Requires input and activation buffers in same memory



ST edge Al model partners
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Facilitating the design of custom-made solutions

ST and Authorized Partners deliver ready-to-use solutions and speed up customer application

O~

IRIDA LABS

Irida Labs

id3

id3 Technologies
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https://stedgeai-dc.st.com/home
https://www.st.com/content/st_com/en/partner/partner-program.html?country=country&key=STM32AIServicesCertifiedPartner#2

STEDGEAISUITE Vv

Home

» ST Edge Al Suite

Case studies Tools

> Case studies

Edge Al explained Co

Case studies

TYPES

RESOURCES

INDUSTRY

HARDWARE

embed(uy

ST™M ’u’o

Cube Al

How to personalize smart home with
familiar face identification

embedUR's on-device face authenticatic

embedded on STM32N6 with easy mobile

enroliment

A-A-

LAl A

ST™M i.’>o

Cube Al

How ultralight AR glasses are
redefined with Edge Al

Meta 1ds elevates AR glasses wit

Al and computer

Browse our case studies and find
inspiration for your next project

Discover how to improve embedded solutions using edge Al Q

S studio

STM !.”0

Cube Al

Handheld development platform for
real-time vision, motion, and voice at
the edge
All-in-one STM32)

Qrautorrax
STM32 o

Cube Al

How Autotrak enhances in-cabin
monitoring with cost-effective edge
Al

id? Technslogies

STM. i.‘o

Cube Al

Secure entry systems using id3 face
recognition with liveness detection

Edge processing with RGB camera and Tof

¥oeqpesy

@ [

NANOEDGE Al

How Edge Al helps avoid bird
collisions with wind turbines




8% ST Edge Al Explore inspiring case studies

®® gyite

‘,’ = Products Tools & software Applications Solutions ST Developer Zone About us Q arch a RP @r (%

Gain valuable insights from
real-world case studies on
how to improve your
embedded solutions using
edge Al.

STEDGEAISUITE v 1) Casestudies Tools Community Questions about Edge AI?

3 Technsiogies

Cube Al

INDUST SMART ¢

¥ | VISION | STM32CUBE.AI

CUBE Al | STM22 Al MCU | PARTNER

BE_AI | STM32 Al MCU | PARTNER VISION | §

SMART HOME STM32 Al MCU

Handheld development platform for

Secure entry systems using id3 face

How to personalize smart home with

familiar face identification real-time vision, motion, and voice at recognition with liveness detection
embedUR's on-device face authentication the edge Edge processing with RGB camera and ToF
embedded on STM32N6 with easy mobile All-in-one STM32N6-based platform for sensor ensures rapid and secure anti-
enroliment on-device edge Al with NPU acceleration spoofing for access control using the

Model zoo

INDUSTRY

¥oeqpaag

Ente

Qautorrax

STMB?‘

Cube Al

oo

VISION | STM32CUBE. Al | STM32 Al MCU | VIDEO VISION | STM32CUBE Al | STM32 Al MCU | VIDEO INDUSTRIAL | PARTNER | STM32 Al MCU | STM32 MCU

| VISION
How ultralight AR glasses are How Autotrak enhances in-cabin How Edge Al helps avoid bird
redefined with Edge Al monitoring with cost-effective edge collisions with wind turbines
Meta-Bounds elevates AR glasses with Al Protecting biodiversity with embedded
STM32N6 MCU edge Al and computer Prevent distracted driving with real-time computer vision for real-time detection and
vision technology edge Al camera technology powered by the prevention

STM32N6 microcontroller

CUSTOMER

ER

~T

¥ Edge Al case studies



https://www.st.com/st-edge-ai-suite
https://www.st.com/content/st_com/en/st-edge-ai-suite/case-studies.html

AR-Glasses
10 hours

On single-charge

Predictive
maintenance

Multisensors and
learning on device

‘ Virtual sensor

k.

Measuring motor
internal temperature
based on external data

Virtual sensor

Tire pressure
measured through the
e-motor current
consumption

Electrical arc
detection

Enhanced accuracy to
avoid false detection

¥ . - &

¥

Smart context
detection

In/out bag - on table

—

~15-40%

Energy saving per
washing cycle

Computer vision
on MCU

Cost-effective, compact,
and low-power solution

MORE THAN JUST TRACKING

AUTOTRAK: =

CD SOXAI

0y y
10+ hours

Battery-life with
low-power sensor




Our technology
starts with You

’kﬁ Find out more at www.st.com/st-edge-ai-suite
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