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f2 4T (Analyze) LIR—FODRZE (1)

P - |
Flease warL

Analyzing Network

100%

Memory usage information (input/output buffers are included in activations)

flexMEM [0x34000000 - 0o B/ 0 B ( 0.00 % used) -- weights: 0 B ( 0.00 % used) activations: 0 B ( 0.00 % used)
cpuRAM1 [0x34064000 - o B/ 0 B ( 0.00 % used) -- weights: 0 B ( 0.00 % used) activations: 0 B ( 0.00 % used)
cpuRAM2 [0x34100000 — 0x34Z2000007: 0 B/ 1.000 MB ( Q.00 % used) -- weights: 0 B ( 0.00 % used) activations: O B ( 0.00 % used)
npuRAM3 - O=x342700007: 0 B/ 448.000 kB ( 0.00 % used) —- weights: 0 B ( 0.00 % used) activations: O B ( 0.00 % used)
npuRAM4 - O=x34ZEQ000]: 0 B/ 448.000 kB ( 0.00 % used) —- weights: 0 B ( 0.00 % used) activations: O B ( 0.00 % used)
npuRAMS - 392.000 kB / 448,000 kB ( 87.50 % used) -- weights: 0 B ( 0.00 % used) activations: 392,000 kB ( 87.50 % used)
npuRAME - 0 B/ 448,000 k8 ( 0.00 % used) -- weights: 0 B ( 0.00 % used) activations: O B ( 0.00 % used)
octoFlash [0x71000000 - 10.552 MB / 112,000 MB ( 9.42 % used) -- weights: 10.552 MB ( 9.42 % used) activations: O B ( 0.00 % used)
hyperRAM [0x90000000 — O0x920000007 o B /S 32.000 MB ( 0.00 % used) -- weights: O B ( 0.00 % used) activations: O B ( 0.00 % used)
Total: 10.534 MB -— weights: 10.552 MB activations: 382000 kB

Used memory ranges

npuRAMS [0x342E0000 - 0x34350000]: O0x342ZE0000-0x34342000

octoFlash [0x71000000 - O0x78000000]: O0xT71000000-0x71RA8D350




STM32Cube Al TEV AL —L 3y

f2 4T (Analyze) LIR—FDRE (2)
« ETILA D ALIRE {7 (=epoch) ZEDHW / SWDEIY = TRIR

. T—

|
o Analyzing Metwork ‘
|

100%

Epochs details

SR ZDOBITIE, ETILA22{E D MIREf (epoch) 25 B TE,
=0l ZOADVEZEY T T (Cortex-M55a7) THUIEL .
&Y D22@%/N—Fx7 (NPU) TG L EMNTES
- ZENHMD

" mow oM oM om® W@ @ W MW W W W W @ W W W W @ -
Lo e B o B B o Lo L L T L Lo T L ML s Lo Lo Lo B o B B w
& 0 0 0 0 o0 B8 o o o 0 o 0 0 00D 0 00 0
00 0N N0 0000 0 0 000 n 0000
i
=
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fZ 4T (Analyze) L7IR—FDAE (3)

E Please wait.. ¥ |

' o Analyzing Network

100%

------------------------------------------------- BN LR — D RFISH

* rt/total

Creating txt report file C:\Users\ Y .stm3Z2cubemx\network output\network analyze report.txt

elapsed time (analyze): 120.3353s

Model file: tiny yolo v2 224 int8.tflite

Total Flash: 111226632 B (10.61 MiB)
Weights: 110641259 B (10.55 MiB)
Library: 285334 B (37.1le EiB)

Total Ram: 401437 B (392.03 FKiB)
Bctivations: 401408 B (392.00 EiB) ﬁ’q’:*ﬁ’t“?%%hf:
e AT O R YRR
Input: 150528 B (147.00 EiB included in Activations)
Cutput: S880 B (5.74 EFiB included in Activations)

Done

‘Anal}-ze complete on AT model

1S7] 12
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Validate on desktop E{TLHR—FDRARE

* ANT—RZEHTER

m Please wait.. s

Walidation on desktop

100%

Starting RI walidation on desktop with random data... I

Setting validation data...

generating random data, size=10, seed=42, range=(0, 1)
I[1]: (10, 224, 224, 3)/float32, min/max=[-0.89&077, 1.003918], mean/std=[0.003833, 0.577072]
c/I[1] conversion [Q(0.00784314,127)]-> (10, 224, 224, 3)/uint8, min/max=[0, 255], mean/=std=[127.48871e, 73.577912]
m/I[1] conversion [Q(0.00784314,127)]-> (10, 224, 224, 3)/uintf, min/max=[0, 255], mean/std=[127.48871e, 73.577912]

no output/reference samples are provided

Exec/report summary (validate)




Validate on desktop 3£

TLR—

STM32Cube Al TEV AL —L 3y

FDAE

—

.:ET

ILDOBEELE

E Please wait
|

Walidation on desktop

ITIREDER

100%

n_nodes
activations
weights
macc

hash

protocol
tools
runtime lib
capakbilities

device.desc

I[1/1] 'input 1°'
o[1/1] 'output 1°

compile datetime

Summary "network' - ['network']

uint8[1,224,224,3], 130528 Bytes, QLinear(0.007843138,127,uint8), in activations buffer
£32[1,7,7,30], 5880 Bytes, in actiwvations buffer
22

11034600

TT7482634
Oxefkbeaske0582kbal23d3decif10633aake
May 28 2025 14:26:4%6

/Aﬁitit

DLL Driwver v2.0 - Direct Python binding
ST.AI (legacy api) v2.1.0

v10.1.0

IO CONLY, PER LAYFR, PER LAYFR WITH DATA
BMDE4, Intel6d4 Family & Model 142 Stepping 12, GenuineIntel, Windows

224236 )\.‘:Hjj@i_t‘b"ﬂ"ff /_I:é&\

14




STM32Cube Al TEV AL —L 30

Validate on desktop EfTLR—FDAZE(3)
1THaR

E Please wait.. |

Walidation on desktop

STRI.IC:  0%] 1
STAI.IC: 40%|F### | 4/10 [00:00<00:00, B8.67it/=]

STRI.IC: SO%[####3 I 5/10 [00:00<00:00, 5.02it/s] . —
STAI.IO: E0%|#$d444 | 6/10 [00:01<00:01, 3.85it/s] o 8 — T

EIEDANT—3%ERALT10EES

STAI.IO: TO%|$##3444 | ' 3.41it/s]

STAT.IO: BO%1F*##+$%# | B/10 [00:02<00:00, 3.10it/s]

STAI.IC: SO%[####3##%4 | 9/10 [00:02<00:00, Z2.78it/s]

NOTE: The duration and execution time per layer are just indications. They depend on the host machine's workload.

ST.AT Profiling results vZ2.0 - "network"

nk sample (=) : 10
duration :  417.094 ms by sample (384.017/487.846/34.673) E{TERIF(10E]) EETHEME .. BE S |
macc : TTT482634




STM32Cube Al TEV AL —L 3y

Validate on desktop E{TLR—FDAR

Validation on desktop

100%

Computing the metries...

Cross accuracy report #1 (referemce vs C-model)
notes: - ACC metric is not computed ("--classifier™ option can be used to force it)
- the output of the reference model is used as ground truth/reference value
| - 10 samples ({1470 items per sample)
acc=n.a. rmse=0.1533796345 mae=0.055611547 12r=0.058213457 mean=-0.001270 std=0.1537%96 nse=0.9953850 cos=0.998306

Evaluation report (summary)

X-cross #1 n.a. 0.153796345 0.055611547 0.058213457 -0.001270 0.15379& 0.985950 0.99830¢ 'conversion 24", 10 x £32(1xTxTx30), m_id=[24]

acc : Becuracy (class, amxis=-1)

rmse : Root Mean Sguared Error :-lj-/r/ 1ur_ — O 998306
mae : Mean Absolute Error "

12r : L2 relative error

mean @ Mean error

std : Standard deviation error
nse : Nash-Sutcliffe efficiency criteria, bigger is better, best=l, range=(-inf, 1] |
cos @ COsine Similarity, bigger is better, best=l, range=(0, 1]

Creating txt report file C:\Users‘\nobuo suzukil.stm32cubemx\network outputinetwork validate report.txt
elapsed time (wvalidate): 110.667s
Validation ended

1S7; e
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Validate on target E{TLR—FDRAZE (1)

c ETILOBMELIAIUTHOEITEHDER
(3 Please wait. X

. N |
Automatic Validation on the target

‘ 100%

Summary 'metwork' - ["network']
I[1/1] "Imput 0 out 0° : uint&[1, 224,224, 3], 130328 Bytes, QLinear(0.007843138,127,uint8), activations
o[l/1] 'Transpose 55 out 0 : £32[1,7,7,30], 5880 Bytes, activations . o ou
n_nodes ;20 AEHNDERXPHAX, /—FH.
| activations : 401408 :Hﬂﬁg .
compile dateti : M 26 2025 21:32:3¢ ;ii EE&
pile datetime : ay 132
protocol : Proto-buffer driver v2.0 (msg v3.l) (Serial driver v»l1.0 - COM53:921&00)
tools : 5T Neural ART (LL ATCN api) v1.1.0 == A2
runtime 1lib : atonn-v1.1.0-31-g27£5d5bec (optimized S5W libk +10.1.0-flkaabb4t & %'f‘_l';kﬁ:
capabilities : IO CNLY, PER LAYER, PER LAYER WITH DATA - E| S K- L .
device.desc : stm3Z family - O0x486 - STM3ZNexx @800/400MH=z 7/NPU®§J1,EJ:'|1&3& &&
device.attrs : fpu,core_icache, core_dcache,npu cache=1l,mcu freg=800MHz, noc_freg=400MHz, npu freq=l000MHz, nic freq=000MHz
Warning: C-network signature checking is skipped on 5T Neurla-ARRT NEU
STAI.IO: 0% | 0/10 [00:00<2?, ?it/s]




STM32Cube Al TEV AL —L 3y

« JLIBEA{T (epoch) LMD AIBEETERE DIFER

|
o Automatic Validation on the target

100%

INITITIICE LINE pEL INUOE
c_id m_id type dur (ms) % cumul CPU cycles name
0 - epoch 0.157 0.5% 0.5% [ 2,924 121,182 1,357 ] EpochBlock_2
1 - epoch 0.825 2.6% 3.1% [ 12,637 €44,059 2,639 ] EpochBlock 3
2 - epoch 0.104 0.3% 3.5% [ 1,892 80,910 7682 ] EpochBlock 4
3 - epoch 0.844 2.7% £.2% [ 15,797 656,262 3,242 ]  EpochBlock 5
4 - epoch 0.054 0.2% €.4% [ 1,825 40,822 723 ] EpochBlock_€
5 - epoch 0.458 1.5% 7.8% [ 25,019 33¢,726 4,548 ] EpochBlock 7
6 - epoch 0.029 0.1% 7.9% [ 1,817 20,862 723 1] EpochBlock 8
7 - epoch 0.403 1.6% 9.5% | 38,034 349,028 5,154 ] EpochBlock 9
8 - epoch 0.017 0.1% g.6% [ 1,825 11,020 723 ] EpochBlock 10
9 - epoch 0.82¢ 2.6% 12.2% [ 63,698 591,778 5,141 ] EpochBlock 11
10 - epoch 0.011 0.0% 12.2% [ 1,851 €,417 762 ] EpochBlock_12
11 - epoch 3.089 9.9% 22.2% [ 108,102 2,360,520 2,887 ] EpochBlock 13
12 - epoch 0.049 0.2% 22.3% [ 1,935 3,392 723 ] EpochBlock 14
13 - epoch 0.055 0.2% 22.5% [ 3,878 38,650 1,890 ] EpochBlock_15
14 - epoch 0.019 0.1% 22.5% [ 1,968 12,234 727 ] EpochBlock_l6
15 - epoch 12.094 38.8% €1.3% [ 10,789 9,660,697 3,525 ] EpochBlock 17
16 - epoch 0.033 0.1% 61.4% [ 1,892 23,914 760 ] EpochBlock 18
17 - epoch 11.937 38.3% 99.7% [ 108, 49¢ 9,438,387 2,943 ] EpochBlock 19
18 - epoch 0.0€8 0.2% 989.9% [ 17,440 32,077 4,581 ] EpochBlock 20
19 - epoch (SW) 0.017 0.1% 100.0% [ 45 66 13,112 1 EpochBlock 21
n/a n/a Inter—nodal 0.000 0.0% 100.0% n/a
total 31.179 [ 422,864 24,463,783 56,720 ]

32.07 inf/s [ 1.7% 88.1% 0.2% ]

"l . 18
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Validate on target E{TLR—FDRZE(3)

o LhERFER .

Automatic Validation on the target

100% ‘

Computing the metrics...

Cross accuracy report #1 (reference wvs C-model)
notes: — ACC metric is not computed ("--classifier” option can ke used to force it)
- the ocutput of the reference model is used as ground truth/reference walue
- 10 samples (1470 items per sample)
acc=n.a. rmse=0.197166875 mae=0.0899139584 12r=0.074466638 mean=-0.004562 std=0.197121 nse=0.8993344 cos=0.997223
Evaluation report (summary)

X-cross #1 n.a. 0.197166875 0.089913994 0.074466638 -0.004562 0.197121 0.993344 0.997223 'conversion 24', 10 x £32(1x7xTx30), m id=[24]

acc ! RAccuracy (class, axis=-1)

rmse : Root Mean Squared Error _Ij_/r\ *E{lﬁ —

mae : Mean Bbsclute Error : ‘/* L 3 = 0'997223
12r : L2 relatiwve error

mean : Mean error

std : Standard deviation error
nse : Nash-Sutcliffe efficiency criteria, bigger is better, best=l, range=(-inf, 1]
cos ¢ COsine Similarity, bigger is better, best=1l, range=(0, 1]

Creating txt report file C:\Users\nobuo suzuki\.stm32cubemx\network outputi\network wvalidate report.txt
elapsed time (validate): 135.441s

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

e STM32N6TA a2 BEFER— hitps://www.stmcu.ip/stm32/stm32n6/

e STM32H5TA a2 B FER— hitps://www.stmcu.ip/stm32/stm32h5/

o  HESBRIRIESTM32CubelDE : hitps://www.st.com/ia/development-tools/stm32cubeide.html

. ¥EHEO—FBE®HE Y —ILSTM32CubeMX: https://www.stmcu.ip/desian/sw dev/pc soft/52798/

e NNETFTI/ILEE{Y—ILSTM32Cube.Al: https://www.st.com/content/st com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai

e STM32N6 Al 7 )La—K :hitps://www.st.com/ja/development-tools/stm32n6-ai.html

«  F2SA4AIY—)LST Edge Al Developer Cloud: https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.htmi#tools=st-edge-al-developer-cloud

» ST Model Zoo: https://github.com/STMicroelectronics/stm32ai-modelzoo/

e STM32Cube.Al Wiki: https://wiki.st.com/stm32mcu/wiki/Category:STM32Cube.Al

o HWEFEEI—FBEERY—/LNanoEdge Al Studio: https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio

+ NanoEdge Al Studio Wiki: https://wiki.st.com/stm32mcu/wiki/Category:NanoEdgeAl

ST Edge Al Suite: https://www.st.com/content/st_com/ja/st-edge-ai-suite.html

B FAR—KSTM32N6570-DK: https://www.stmcu.ip/design/hwdevelop/discovery/112317/

B FAR—KNUCLEO-H533RE : https://www.stmcu.jp/design/hwdevelop/nucleo/106898/

Lys

22


https://www.stmcu.jp/stm32/stm32n6/
https://www.stmcu.jp/stm32/stm32h5/
https://www.st.com/ja/development-tools/stm32cubeide.html
https://www.st.com/ja/development-tools/stm32cubeide.html
https://www.st.com/ja/development-tools/stm32cubeide.html
https://www.stmcu.jp/design/sw_dev/pc_soft/52798/
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=stm32cube-ai
https://www.st.com/ja/development-tools/stm32n6-ai.html
https://www.st.com/ja/development-tools/stm32n6-ai.html
https://www.st.com/ja/development-tools/stm32n6-ai.html
https://www.st.com/ja/development-tools/stm32n6-ai.html
https://www.st.com/ja/development-tools/stm32n6-ai.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=st-edge-ai-developer-cloud
https://github.com/STMicroelectronics/stm32ai-modelzoo/
https://github.com/STMicroelectronics/stm32ai-modelzoo/
https://github.com/STMicroelectronics/stm32ai-modelzoo/
https://wiki.st.com/stm32mcu/wiki/Category:STM32Cube.AI
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://www.st.com/content/st_com/ja/st-edge-ai-suite/tools.html#tools=nanoedge-ai-studio
https://wiki.st.com/stm32mcu/wiki/Category:NanoEdgeAI
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.st.com/content/st_com/ja/st-edge-ai-suite.html
https://www.stmcu.jp/design/hwdevelop/discovery/112317/
https://www.stmcu.jp/design/hwdevelop/nucleo/106898/

Our technology
starts with You

’%ﬁ Find out more at www.st.com/stm32

© STMicroelectronics - All rights reserved.

All other product or service names are the property of their respective owners.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks. ,


http://www.st.com/trademarks

	Slide 1: 「Nano Edge AI Studio 」 「STM32 Cube.AI 」 を用いたマイコンへの AI実装方法のご紹介
	Slide 2: TRONプログラミングコンテスト2026 対象STM32ボードと組み込みAI開発環境
	Slide 3: Nano Edge AI Studio
	Slide 4: AI初心者でも扱える機械学習モデル開発ツール
	Slide 5: NanoEdge AI Studioで解決できる3つの事例
	Slide 6: NanoEdge AI Studio　組み込みAI開発フロー
	Slide 7: STM32Cube.AI
	Slide 8: 独自のAIモデルをSTM32向けに最適化
	Slide 9: STM32 Model Zoo : エッジAI最適化モデルから開発
	Slide 10: STM32Cube.AI デモンストレーション
	Slide 11: STM32Cube.AI デモンストレーション
	Slide 12: STM32Cube.AI デモンストレーション
	Slide 13: STM32Cube.AI デモンストレーション
	Slide 14: STM32Cube.AI デモンストレーション
	Slide 15: STM32Cube.AI デモンストレーション
	Slide 16: STM32Cube.AI デモンストレーション
	Slide 17: STM32Cube.AI デモンストレーション
	Slide 18: STM32Cube.AI デモンストレーション
	Slide 19: STM32Cube.AI デモンストレーション
	Slide 20
	Slide 21: 組み込みAI応用事例を紹介
	Slide 22: 参考リンク
	Slide 23

