
Introduction to Deep Learning

Cortex-M Lab 2

Embedded AI: MNIST Example
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Embedded AI Example

 MNIST Data Set
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MNIST Data



4

MNIST Data
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Embedded AI Example using MNIST Data Set

Neural 

Network “1”

MNIST Data maintained by Yann LeCun: http://yann.lecun.com/exdb/mnist/

Keras provides data sets loading function at http://keras.io/datasets

0–9 handwritten digit recognition:

28 x 28

serial port : USART

Handwritten

image

Recognized

digit

http://yann.lecun.com/exdb/mnist/
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Training

model.fit(x_train, y_train, batch_size=100, nb_epoch=20)

Number of training examples Number of training examples

28 x 28

=784
10

numpy array

 Training on PC

 Save neural network model

 Convert model to C program

 Compile and download to target
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Neural Network Model

 n=28x28

 m=10
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Deep-Learning Software and Hardware Stack
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Anaconda : Python Data Science Platform

 Copy mnist_mlp.py, send_test.py to 
C:\work\Ananconda

 Run Spyder
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 Open mnist_mlp.py
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 Saved model: mnist_mlp_model.h5
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New STM32 Project: ai
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 Minimum Heap Size: 0x2000
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 Enable USART2 
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 Select Components from Software Packs Menu
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 Select Application: SystemPerformance

 Select X-CUBE-AI: Core

 Then, Click OK
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 Click Software Packs and click X-CUBE-AI



19

 Platform Settings

 Add network
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 Click Analyze and check memory
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 Validate on desktop
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Generate Code and Build
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터미널을열어서다음과같이실행되는지확인
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 Trained weight
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 Open aiSystemPerformance.c

 Find from Edit menu: “input tensors” or go to the line 
489
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Modify aiSystemPerformance.c
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 Build and Download to the target board

 Click OK
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 Connect USB-to-serial cable and find COM port 
number

 Do not open com port



29

Run send_test.py

 Press RESET button(black button) and run 
send_test.py

 Change port number
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 Spyder에서 Plots 메뉴에서 Mute inline plotting을해제
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Exercise 1

주어진 예제를 실행하여 메모리 사용량 및 속도를
검토하고 실제 인식 성능을 확인한다.

모델에서 코드 생성 시 컴프레션을 하는 이유는
메모리 사용량을 줄여서 프로그램 메모리에 탑재
가능하도록 하기 위함이다.
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Compression을 High로 선택해서 메모리 사용량이
얼마나 줄어드는지 확인하고 체감 인식 성능에 변화가
있는지 알아본다.
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Exercise 2

MNIST dataset에 대해서 CNN 모델을 이용해서
Exercise 1과 동일한 실습을 진행한다.



36

Exercise 3

DL_Lab6에서 진행 했던 CIFAR-10 dataset에 대한
CNN 모델에 대해서 앞의 예제와 동일한 실습을
진행한다.


