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X-CUBE-AIRTEFERE (AHEST) STM32EEBRARPWAEREY, FEDHBIRTALIRIIFHAIRE,
EEERAENSERPELESTMI2EHLERAE.

RHARAEIX-CUBE-AI v7.1.0 X BB ZIEE#:
o XZEAFIER STM32 MCU;

o IEEH Al Z84E;
o CRNEERABIERRMMEERR.

STHHEIRFASTM32 AILRERAMRIMEE, BRRUESHE. ZANMEH, EAHESEMECHERPIESR,
MEREEN—HME: RE.

M ABX-CUBE-Al v7. 1.0 =KEH 2RI, 557 —TFX-CUBE-AINEZEME.

X-CUBE-AlRRZEH R HE?
X-CUBE-AHEREHXEA [STM32Cube.All , HEBEKER, HWRASTM32 REELETERE.
SRELAZANERNRMRAEIRE,

Graph optimizer Quantized model support

e e =Ez

. | |
= Auto graph rewrite = From FP32 to Int8 + Memory allocation
« Node/operator fusion = Minimum loss of accuracy « Internal/external memory repartition
= Layout optimization = Code validation on target » Model-only update option
= Constant-folding o Latency
= Operator-level info to fine-tune o Accuracy
memory footprint and computation o Memory usage

ERIREEBILES — Graph optimizer
BENLEBEL Al graph UREMEEEHR, F Al EEREETEBIE STM32 fE8E HIESRENEITHEE.



Hh@ 8% graph rewrite. operator fusion. constant foldingEM=tE&XM.

EHE
X-CUBE-AEREH B ZIEFP32HINt8FALINAFIFHIER,, FRASTEANLSHNERZHERE, FH
HERSTM328R AN, RSB HE$Rpost-training quantization FRIERERFERE, 7=
T—hAHF, Intl. In2MInt3LIFMAZIE. —BRIHENEDR, BIF7EPCAIBESTM32TE8E Li#R:E
AlFER,

FCIERE @IS

iR EARE—HAENIKEREEREIA, BRRANREIRFEBLCNIEEEER, EEFIRENEE,
MEEESXEENBRINIERFIYGEECIERE, FERERIKRESECIEENRNE, HEAZE
BEESFREAMIREY,

EHTARX-CUBE-AIl v7.1.04$ iRt = IR T EFMIHEE,

1. XEANFIE STM32 MCU

AEEBEBEHIELHAAIBEE , X-CUBE-Al v7.1.02HEXIESTM32 Arm’ Cortex’-MO0 #1 Arm’
Cortex’-MO+MIThEE, $%, ERHHBIES/NENSTM3 2RI E/EEMLHER,

AEAETERE FIERESPHEISXARNRS, EEERERRBAI WENRA, STM32ERA
BEEE, REEHFE. SHWERTIMCU, —BREEZEEMPU. Lt MEEMCUFARERENGERTTNE
FRAIFER,

Making Edge Al accessible to all STM32 portfolio I

STM32Cube.Al is compatible with all STM32 series

STM3MP1
MPU 4158 CoreMark

Up to 800 MHz Cortex -A7
209 MHz Cortex -M4

STM3F3 STM3F2 STM3F4 STM3F7
ngh Perf 245 CoreMark 569 CoreMark Up to 398 CoreMark Up to 608 CoreMark 1082 CoreMark Up to 3224 CoreMark

* 72 MHz Cortex M4 170 MHz Cortex -M4 120 MHz Cortex -M3 180 MHz Cortex -M4 216 MHz Cortex M7~ Upto 550 MHz Cortex M7
MCUs 240 MHz Cortex -Mé4

) Mainstream STM3F0 STM3F1

106 CoreMark 142 CoreMark 177 CoreMark
M CUS 48 MHz Cortex -M0 64 MHz Cortex -M0+ 72 MHz Cortex -M3
Ultra-low Power STM32.0 STM32-1 STM32.4 STM32.4+ STM34.5 STM325
b M CU 75 CoreMark 93 CoreMark 273 CoreMark 409 CoreMark 443 CoreMark 651 CoreMark
S 32 MHz Cortex -M0+ 32 MHz Cortex -M3 80 MHz Cortex -M4 120 MHz Cortex -M4 110 MHz Cortex -M33 160 MHz Cortex-M33
Wirel STM3WL STM3WB
Ireless 162 CoreMark 216 CoreMark
48 MHz Cortex -M4 64 MHz Cortex-M4
MCUs 48 MHz Cortex -M0+ 32 MHz Cortex-M0+ - Latest product generation
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2. ZRE Al 2845

BIThRASEIX-CUBE-Al v7.1.0A3EZEANEE ST RETREZIHEE, MKeraskd TensorFlow™ Lite
, A TFLiteITREERFA4RZE2.7.0, TONNX H4RZE1.9,



Easily implement Neural Networks on STM32 I

Train Neural Network using Convert NN into optimized Run on optimized runtime
any major Al frameworks code

m 5@3 » » run-time

‘" TensorFlowLite

€ ONNX A
O PyTorch
Select most appropriate MCU Validate code directly on target
And more Review computation and memory Get accuracy and inference time
consumption per layer Optimize memory usage
1S77
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Keras@i&Ei@Tensorflow™ backendEB1E, MXXENEHFIRESELHMIGE, BEANRNITH
EBHIoTEFEZIRMIRIE, Fi1: SqueezeNet. MobileNet V1. Inception®l SSD-MobileNet v1
%, MX-CUBE-AlIv7.1.0&58EXEEITF Keras 2.7.0,

Tensorflow™ Lite RN ERAETEIF S L BEMEABRIER , X-CUBE-AI 7] EE A it 85 45 5l $% A
flatbufferfEMiM tflitelg R, HUETRESIEER Y, 88 EE ML Aquantization aware
trainingskpost-training quantizationE4£MEH ¥,

X-CUBE-AItE X IEHM A E LA ONNXELEIRKXEHE, PyTorch™,. Microsoft’ Cognitive
Toolkit. MATLAB® &,

HREETRANANESRE, STEXER?MEERMEESH, HEURNMIRC APIFexpressive power
K EHtoolboxiparser,

STFER iRt 2 STM32Cube.Al runtime A ZFIHZEAl EHEXMITHEE, BHEASMAER
TensorFlow™ Lite runtimeffABRF R, UESZESRREZIEES, {BTensorFlow™ Lite runtime
HSTM32BLIEERME, "TREZFRIERNEE.

PRREBEEB LI, X-CUBE-AITNTEIAZIANAHMRIEENE, URTEHEZPythoniE32 %18
[Scikit-learn] EIMERBTIRFE L, MEESMK. ZIEBREH (Support Vector Machine, SVM)
. k-means# 8K k-nearest neighbors (k-NN) EHEE, AEASTUERISERENSIFEER
WRBTEEE, LHASEAMNIAETERS.

X-CUBE-Al v7.1.0 R E#&X 1B Scikit-learn R B BEH AT XGBoostEH . TTilELTRTRE, B
EREIRBEIGARONNXAR UM IBEREN, BEEEMski2onnx2 A2, BRI ERAEMASR
ONNXEEH T Er#ZZ2LE2EIE, T8, ONNX-MLIERE A X-CUBE-AIREZE KE B BHscikit-learn
v0.23.1. skl2onnx v1.10.3f1XGBoost v1.5. 11T .



3. tAEERERRMBEEAR

X-CUBE-Al v7.1.0E WS BRI IRINE, AEAERITMBETRE, BWSETRANEIGRARES
EztECIEiEER L,

Advanced Settings X

Options | External Ram | External Flash |[SMEmarny Fools

[ Name | Physical Mem Max Size KB | Used Size KB

pool1 DTCMRAM Auto 116.25

pool2 ITCMRAM Auto 64 24 50

pool4 External SORAM  0xD0000000 8192 392.00
pool3 RAM_D1 Auto 512 N/A

pool5 Custom 0x00000000 0 N/A

Memory allocation will be done in the same order as the table

TEERMEBCIEENXZET, HEAETUE S BweightsBl ERRMNCIERESR., —BEREENRS
E[EF, BRI ERIREISCIEREREIER S weights, MiERIGR 2 CIRRE S ECAIMNE. LLTEFERAREA
BRERERMNEAENGAZMEEANoNn-contiguouskYIREIECIZIEEHR

Advanced Settings X

Options | External Ram [FEXEmalFIashs Memory Pools

Use external flash  Memory: |External NOR Flash v

‘Split weights between internal and external flash using a linker script ~ ‘

Start Address: Size (Mbytes)
convl_conv2d_weights 864 O
convl_conv2d_bias 32 O
conv_dw_1_conv2d_weights 288 |
conv_dw_1_conv2d_bias 32 O
conv_pw_1_conv2d weights 512 O
conv_pw_1_conv2d_bias 64 |
conv_dw_2_ conv2d_weights 576 O
conv_dw_2_conv2d_bias 64 O
conv_pw_2_conv2d_weights 2048 |
conv_pw_2_conv2d_bias 128 O
conv_dw_3_conv2d_weights 1152 |
conv_dw_3_conv2d_bias 128 O
conv_pw_3_conv2d_weights 4096 O
rany v 3 rane?d hiae 178 m m
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