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Leader in Arm® Cortex®-M 32-bit General Purpose MCU
STM32MP1 |
’ MPU 4158 CoreMark
800 MHz Cortex -AT
209 MHz Cortex M4
High Perf stmazr2 | sTM32F4 | stmM3zHz - B sTMm3F7 |
* g 398 CoreMark 608 CoreMark 3224 CoreMark 1082 CoreMark
MCUs 120 MHz 180 MHz 240 MHz Cortex M4 216 MHz
480 MHz Cortex -M7
Mainstream BRI LGl e L L sTM3zF3 ) sTM32c4]
)) MCU 106 CoreMark 142 CoreMark 177 CoreMark 245 CoreMark 550 CoreMark
S 64 MHz 72 MHz 72 MHz 170 MHz
=1 Ultra-low Power stmazo | stm3ae1 | stmzaes bostmzaus B sTmzaLa B sTM32Lasl
E MCUs 75 CoreMark 93 CoreMark 424 CoreMark 651 CoreMark 273 CoreMark 409 CoreMark
32 MHz 32 MHz 110 MHz 160 MHz 80 MHz 120 MHz arpalble v NANOEDGE Al
ST STUDIO
Wireless STMazwLl  STMI2wB PN,
161 CoreMark 216 CoreMark omp: 1‘ e
MCUs 48 MHz 64 MHz ecosystem
/ / / / /- / / /
Arm?® Cortex® core -M0 -M0+ -M3 -M33 -M4 -M7 dual -A7& -M4
Ky, 40,000 customers 4 Billion STM32
lifs.augmerted
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2. FP-AI-VISION1

PAR 3u
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STM32H7471-DISCO B-CAMS-OMV
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Rani#sICNN EMobileNetiZ B MITTEIRER - MobileNet 2 BRANRITEIMBRANRREANS
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T A ;; 1 NN & example
% { STM32H7 dataset provided

Embedded image Inferences running
pre-processing (SW)on on the microcontroller

the STM32H747
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- —TERAEEME CNNERE (FF8H Google_Model) @ AREEHEITES 96 X 96 BE
HIRPER G (BRE 8 i) - EEEBFHR : storage.googleapis.com & °

. —TERAESEMEN CNN #E2 (Fri8RY MobileNetv2_Model) @ BREGIERITES
128 x 128 BRENEEEKR (BBRE 24 uw) -
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Demo overview & features

* ‘¥ TensorFlowlite model converted to
STM32 code using STM32Cube.Al

Computer Vision - Image Classification
integration example on the +

Input shape: (96x96x1)
Output shape: (3,)

Inference time 274ms @ 120 MHz
Flash 214KB
RAM 46 KB
* Complexity 69k MACC
Max rate 3.6 fps
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Applications
(food recognition, person presence detection, people counting,
USB webcam)

STM32_AI_Runtime STM32_Image
(Neural Network runtime library) (Image processing library)
STM32_Al_Utilities STM32_USB
(Optimized routines) (Device library)
STM32_Fs FatFsS

(FatFS abstraction) (Light FAT file system)

Middleware level

Board support package Hardware abstraction layer
(BSP) (HAL)
Drivers
“ “

Hardware components
B-CAMS-OMV STM32H7471-DISCO
Development boards
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#IZEE CNN B8 (F/8 Keras F284&:5:HM314E) BAYs  ERBELRELHCERE (EH
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FLOAT
e Sl Quantization tool o 2

STM32Cube Al

i networkch | ,l, | Neural Network | '™ " networkch |
Lnet'mrk_data.cm | | runtime library | L network_data.c/h J'

Build
quantized
C model

img_preprocess.c/h I
main.c/h

|
| [_CNN quaniized |
Computer vision application on STM32H7 [ Oterfibraries |
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Initialization phase

R—1 DCMI data register |
Start first frame capture II w *_‘{ ‘
camera_capture buffer
Frame capture .

completed?

Memory copy

I @ R |  comera capturebuffer ||
w ‘ camera frame buffer ‘

|

DCMI data register
Start next frame capture II* .‘: : j S ———— i
. I

R ‘ camera frame buffer ‘

Image resizing II ImEeE —
TEEETG w ‘ Resize Dst Img buffer ‘
Pixel color format conversiont” II ‘ ~-R-—— ‘ LrEmloT s Iy e ‘
(PFC) @ B - ‘ Pfc_Dst_Img buffer ‘

Pixel format adaptation II o, . ‘ = ‘
adaptation W ‘ nn_input buffer ‘

‘ nn_input buffer ‘

Neural Network inference

‘ activation (= working) buffer ‘

‘ nn_output buffer ‘
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. T£ camera_capture buffer FREFUBEEN (BB DCMI EXE 17234 DMA

51%) -

. LEEE > IRIREZEMGCIREDECEE 44 camera_capture buffer ABERE!
camera_frame buffer » dMRAENRBEEIRAVKRER °

. camera_frame buffer P EERNEBRISEFHMEME] Resize_Dst_Img buffer - FZFLUEE
FEHARY CNN BIASRER S - 40 > R NN REZEHAKRE » 40 Height X
Width =224 x 224 &% -

. #17 Resize_Dst_Img buffer Z| Pfc_Dst_Img buffer R E &N E -

. 1% Pfc_Dst_Img buffer AR B EMNZEERAFAEES nn_input EEEH -

. B1T NN #=BA9H#EER - iE18 nn_input buffer LI activation buffer 124458 NN {EAEA
o DEELERAEHFTETE nn_output buffer & -

¥t nn_output buffer IFEITREIE  WERTREREETRSEL -

TAR 1FARPARRBIIEAEEAEN CERYZE CRERFFMIRAM -

- AR EmBREANSRAMECIRAEEE RS

SRAM data buffer size (byte)
SRAM data buffer
Food recognition CNN
Quanhzed C model Flnat C model
Pixel format VGA capture | QVGA capture VGA capture | QVGA capture
(640 x 480) (320 = 240) (640 x 480) (320 x 240)
16 bits 600 K 150 K 600 K 150 K
camera capture
(RGB565) (640 x 480 x 2) | (320 x 240 x 2) | (540 x 480 x 2) | (320 x 240 x 2)
16 bits 600 K 150 K 600 K 150 K
camera frame
- (RGB565) (640 x 480 x 2) | (320 x 240 x 2) | (540 x 480 x 2) | (320 x 240 x 2)
) 16 bits 98 K
Resize Dst Img
- = (RGB565) (224 x 224 x 2)
~ 24 bits 147 K
Pfc Dst Img
- - (RGB888) (224 x 224 x 3)
. 24 bits 147 K 588 K
nn input
- (RGB8SS) (224 x 224 x 3) (224 x 224 x 3 x 4)
activation - 98 K 395K
72 72
nn output
- (18 x 4) (18 x 4)
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www.st.com/en/embedded-software/fp-ai-vision1.html °

MRERANBRRS AL BRI Al BRAE - FEABTHERMAL :

UM2611 : FP-AI-VISION 15t

https://www.st.com/resource/en/user_manual/dm00630755-artificial-intelligence-

ai-and-computer-vision-function-pack-for-stm32h7-microcontrollers-

stmicroelectronics.pdf

UM2526 : STM32Cube.AlFfit

https://www.st.com/resource/en/user_manual/dm00570145-getting-started-with-

Xcubeai-expansion-package-for-artificial-intelligence-ai-stmicroelectronics.pdf

FP-AI-VISION1 13T FE &2
https://www.youtube.com/watch?v=VkFTrc5KSgg&t=130s
https://www.youtube.com/watch?v=8AX9uC20i1g&t=178s
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[1] B&EB) CNN 2 MobileNet R ETEER o
MobileNet : ARITEIRBRANSHER /MM
https://arxiv.org/pdf/1704.04861.pdf
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