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£ Cortex®-M 4hHEES FHIT. SNRBHEMAINZAIMEER, a@d CMSIS-NN 214
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3 ModusToolbox™

ModusToolbox™ R T — P EUCRIAY BRI, AISTFSsBR KRz

HI28, B3E PSoC™ Arm® Cortex® RiiEHIRR AN ZSHARRE CRIEESE.
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IDE 3&IR:

- I&8FAF ModusToolbox™ Ay Eclipse IDE
- %X Visual Studio Code

- IAR Embedded Workbench

- Arm® pVision®
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- GNU

- IAR

- Arm®
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- Segger J-Link
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3.1 ModusToolbox™ ML
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& 6 Ffr7x/9 ModusToolbox ML IMERIZFEAFNERIFZE.

Validation

Pretrained

NN Model Input/Output

DEIE]

ML Code Examples

ML Library
Regression Data
[mth_ml_regression_datal ML Middleware (abstraction)
(.h, .c, .bin)
(.h, .c)
NN Model
[mtb_ml_models]
(.h, .c, .bin)
Infineon Infer- | TFLM Inference
NN Info ence Engine | Engine Library
[info] B
(txt, json) Library (.a) (.a)

6 ModusToolbox™ ML #r{44814
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- 32FF tflite FO H5 RBIET

- BHE NN W#: MLP, GRU, Convid, Conv2d, LSTM

- HEINN Wt FEE. EFE. E2E. BANE

- BUEREL: relu. softmax, sigmoid, Zeftf. tanh

- BWAEIEEE:

10

10/2023



- 32fLFER

- 16/8 fiEEY
- NN REEHR:
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Tooling Server (Offline) Target Device
Tensor Flow TFLite
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== Optimize
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Kernels
—
— Train NN in TensorFlow - Executable on the device
- Quantize it to Int8 tflite format - Accelerate kernels on US5NPU
— Vela compileridentifies graphs itcan run on - U55driver handles allthe communications
U55 NPU between M55 and U55
-Optimizes, schedulesand allocates - Remaining layers are executed on M55
these graphs — CMSIS-NN optimized kernels if available
- Lossless compression and memory optimization - Fallbackon the TFLu reference kernels
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Ethos™-U NPU IXZNFERF.
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- CMSIS-NN P#%

CMSIS-NN E5BERAIEMRERZ, TLLE TFLM ERAHN—NEERFFE.

- NPU IEEhigRF

Ethos™-U NPU IRzNfERs# TFLM #E48%0 Ethos™-U NPU Z[EIRGES, LARER
EMIEER, 2 Ethos™-U NPU TRRMER, BLBRIEFRKEEE, KiEFE
BN TFLM E=,

3.4 Cortex®-M55 CPU 5 Ethos™-U55 NPU j&f5

8 A7~/ Cortex®-M55 CPU 5 Ethos™-U55 NPU BYE(E.
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Memory
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