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C:\Users\<username>\AppData\Local\Packages\CanonicalGroupLi
mited.Ubuntul8.04onWindows 79rhkplfndgsc\LocalState\rootfs

FTAT LABEIE 2T Sk )48 2 # TR AE Linux 3211 & 3T

PC $> <mycommand>

1.2 B3R

1.2.1 BRI A B B EBHT R

PC $> sudo apt update
PC $> sudo apt upgrade

PC $> sudo apt install git zip make build-essential tree

1.2.2 QBB T/EX B3

PC $> mkdir $HOME/openmv_workspace
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Windows F /= A]7E BT Hihil 52 R 20 i SO

C:\Users\<username>\AppData\Local\Packages\CanonicalGroupLi
® mited.Ubuntul8.04onWindows 79rhkplfndgsc\LocalState\rootfs\

home\<username>\openmv_workspace

Wt i 1 7R EE 50 M R WSL Ubuntu %4 5
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PC $> cd S$HOME/openmv workspace

PC $> chmod 644 en.x-cube-ai-v5-0-0.zip

PC $> unzip en.x-cube-ai-v5-0-0.zip

PC $> mv STMicroelectronics.X-CUBE-AI.5.0.0.pack STMicroelectronic
s.X-CUBE-AI.5.0.0.zip

PC $> unzip STMicroelectronics.X-CUBE-AI.5.0.0.zip -d X-CUBE-AI.5.
0.0

o K stm32ai 5 LATIRINEIE R PATH.

PC $> export PATH=$HOME/openmv workspace/X-CUBE-AI.5.0.0/Utilities
/linux:S$SPATH
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PC $> stm32ai --version

stm32ai - Neural Network Tools for STM32 v1.2.0 (AI tools v5.0.0)

1.2.4 223 7-2018-03 fRAK GNU Arm T B4k 4% ¥ E 14
1

PC $> sudo apt remove gcc-arm-none—eabi

PC $> sudo apt autoremove

PC $> sudo -E add-apt-repository ppa:team-gcc-arm-embedded/ppa

PC $> sudo apt update

PC $> sudo -E apt install gcc-arm-embedded

SR HiA GNU Arm T RBE 2 5 IR 222

PC $> arm-none-eabi-gcc --version

arm-none-eabi-gcc (GNU Tools for Arm Embedded Processors 7-2018-g3-
update) 7.3.1 20180622 (release) [ARM/embedded-7-branch revision 2
61907]

Copyright (C) 2017 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. Ther
e is NO
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warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.

1.2.5 %% OpenMV IDE 1

M OpenMV it~ 4 OpenMV IDE
IDE FFIF& microPython BIA ke B

1.3 B, 1- T EIFF#EE OpenMv T H 1

R BRT, BATR 5 OpenMV T H , &Il — > SR TAE A IF B — > 3o

SRIGHIEEAL git THEEL . XK 70 % OpenMV #fiI, 44 microPython.

FHRAE oopenmy [ S BRI A, TS A
(:) openmy HET pwd FE4 KR A, FAElERs, WL H R
e

1.3.1 uf& OpenMV T H

PC $> cd $HOME/openmv workspace

PC $> git clone https://github.com/openmv/openmv.qgit

1.3.2 fill — A~ BRI TAERR A

PC $> cd openmv

PC $> git checkout b4bad33 -b cubeai
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1.3.3 T & micropython FHLEAI D 78 FIAR B 1

"N#% micropython FAE bk

PC $> git submodule update --init

R #0h T 1438 371 (lib/berkeley-db-1.xx and lib/stm32lib)

PC $> cd src/micropython

PC $> git submodule update —--init lib/berkeley-db-1.xx lib/stm321ib

1.4 35 2-% STM32Cube. Al FEZRINZ] OpenMV 1

OpenMV [Eff F# 52 /)5, %75 STM32Cube. Al 1138 4TI BE A Sk S04 4131 OpenMV 17
Hr.

PC $> cd S$HOME/openmv workspace/openmv/src/stm32cubeai

PC $> mkdir -p AI/{Inc,Lib}

PC $> mkdir data

M STM32Cube. Al 4 SCAF R il 2] Al B3

PC $> cp SHOME/openmv_workspace/X-CUBE-AI.5.0.0/Middlewares/ST/AI/
Inc/* AI/Inc/
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PC $> cp SHOME/openmv_ workspace/X-CUBE-AI.5.0.0/Middlewares/ST/AI/
Lib/ABI2.1/STM32H7/NetworkRuntime* CM7 IAR.a AI/Lib/NetworkRuntime
_CM7_GCC.a

BAEERUE, Al HSRR AT Fs

AT/

— Inc

| — ai common config.h

| — ai datatypes defines.h

| — ai datatypes format.h

| — ai datatypes internal.h

| — ai log.h

| — ai math helpers.h

| — ai network inspector.h

| — ai platform.h

| ...

— rib

| L NetworkRuntime CM7 GCC.a

L — LICENSE
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1.5.1 YIZBRHME ML 1

@ o, EATPABS P B, i 252 IR mnist_cnn.h5 XX (LR ED.

K H Keras JH T8 KHERMAE ML (MNIST) K FERS]. AN m L%, N

T Keras.

IBATCL TR, RNZR N 48 KA Y R A7 2 45 -

PC $> cd SHOME/openmv_ workspace/openmv/src/stm32cubeai/example

PC $> python3 mnist cnn.py

1.5.2 STM32 fRALARFE B A Bt

AR STM32 AL ARY, TE4Z I LR 2R AEH] stm32ai #5947 T A

PC $> cd $HOME/openmv_workspace/openmv/src/stm32cubeai

PC $> stm32ai generate -m example/mnist cnn.h5 -o data/

PL R A R T-$HOME/openmy_workspace/openmv/src/stm32cubeai/data:

* network.h
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* network.c
* network data.h

* network data.c

1.5.3 BisbE

A 8 T BAE IS AT HE M Z AT HEAT — SRR IR TIAR B, A 2B 2L

src/stm32cubeai/nn_st.c H al transform input PR BOAHOL T, AR AT
LT

. ] LR/ B (CUCRFED

. MTERF5 715 Fe 7 1 2l

o KEE[0,255]4 K E[0, 1.0]

SRR B SR R AT AR T & AT RE R TR B, (HIETTRERR HAS — T X — B
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%48 omv/boards/OPENMV4/omv_boardconfig.h 76 17 3f
¥ OMV_HEAP_SIZE % 4 230K . XK RAM HHHEST 5, AT AHREE N 45 3
IEEMMX T 2 A

PAT AN R AT HEAT 90 -

PC $> cd SHOME/openmv_workspace/openmv/src/

PC $> make clean

PC $> make CUBEAI=1

® XA R B ], @ AE make $5 R ENI-4 B2 (RGRTER) CPU)
SKANPRALFE L o AN I I 22 PE AR IR AN Ky B3R
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@

A g B R W IR B ooR heap B 4r Al RAML i, N W] 9w 4E SC A
src/omv/boards/OPENMV4/omv_boardconfig.h 3 OMV_HEAP_SIZE [#(ik
JUT15, Rl .

T 1AL A6 2 B] BRI BATIE . make clean.
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WP (AT openmv/sre/build/bin/firmware.bin) Ff4% B R

Windows Fl /™ (1 [ £ LR 2L -

C:\Users\<username>\AppData\Local\Packages\CanonicalGroupLi
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are.bin
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# STM32Cube.AI on OpenMV MNIST Example

import sensor, image, time, nn_st

sensor.reset () # Reset and initialize the sensor.

sensor.set contrast (3)

sensor.set brightness (0)

sensor.set auto gain(True)

sensor.set auto exposure (True)

sensor.set pixformat (sensor.GRAYSCALE) # Set pixel format to Grays

cale

sensor.set framesize (sensor.QQQVGA) # Set frame size to 80x60
sensor.skip frames (time = 2000) # Wait for settings take effec
t.

clock = time.clock () # Create a clock object to track t
he FPS.

# [STM32Cube.AI] Initialize the network



net = nn_st.loadnnst ('network"')

nn _input sz = 28 # The NN input is 28x28

while (True) :

clock.tick () # Update the FPS clock.

img = sensor.snapshot () # Take a picture and return the image.

# Crop in the middle (avoids vignetting)

img.crop ((img.width()//2-nn input sz//2,

img.height () //2-nn_input_sz//2,

nn_input sz,

nn_input sz))

# Binarize the image

img.midpoint (2, bias=0.5, threshold=True, offset=5, invert=Tru

e)



# [STM32Cube.AI] Run the inference
out = net.predict (img)

print ('Network argmax output: {}'.format( out.index (max (out))

))
img.draw string (0, 0, str (out.index (max (out))))

print ('FPS {}'.format (clock.fps())) # Note: OpenMV Cam runs abo

ut half as fast when connected

W5k 4k, MBEEET, RAIPIHELR . 2 AU A2 DU i -

3 4 4
il KEEd

SARHLI Fan

2 MicroPython STM32Cube.Al &
W

AT HRAEA IE OpenMV microPython HEZEZR KT 2 4~ microPhyton B ELHI(E S,  DAESZIL
WITEALFIZEAT STM32Cube. Al LAY 4 25 [ 28 HHE 1B o

2.1 loadnnst?

nn_ st.loadnnst (network name)
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import nn_st

net = nn_set.loadnnst ('network')

2.2 F 2

out = net.predict (img)
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S
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