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LSTM

Long Short-Term Model

LSTM model is a type of recurrent neural network (RNN) that is well-suited for
sequence prediction problems by effectively capturing long-term dependencies
in data sequences.



Deep Learning models (or artificial neural networks)

Hidden

Fully Connected Neural Networks (FCNNs): Networks where Input
each neuron in one layer is connected to every neuron in the
following layer, useful for complex pattern recognition across

diverse datasets.

Output

Feature maps

Convolutional Neural Networks
(CNNs): Specialized for grid-like
data such as images, using
convolutional layers to detect
and learn spatial hierarchies of
features.

Convolutions Subsampling Convolutions Subsampling Fully connected



Deep Learning models (or artificial neural networks)

Recurrent Neural Networks (RNNs): Designed for sequential data like time
series or text, these networks use their internal state (memory) to process

sequences of inputs.
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Deep Learning models (or artificial neural networks)

Long Short-Term Memory (LSTM): A type of RNN that can learn over long
sequences without losing information, effectively managing long-term

dependencies.

LSTM unit




Temperature Prediction
using an LSTM model

The trained LSTM model will
be converted with TFLite-
Micro and Edge Impulse
Python SDK and deployed on
an XIAO ESP32S3.


https://www.hackster.io/mjrobot/temperature-prediction-using-a-tinyml-lstm-model-264029
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7 Features
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model = Sequential( [
LSTM(128, _ _
input_shape=(n_steps, X_train.shape(2])), T'g‘;:{::e”tes
Dense(1)

1)

model.compile( ='adam', ='mse")
: : Extraction
X_train, y_train,
validation_data=(X_val, y_val),
epochs=20,
batch_size=32,

callbacks=[early_stopping] Model
Training
(TensorFlow)
prediccion = model.predict(X_test)

converter = tf.lite.TFLiteConverter.from_saved model(MODEL_DIR)
tflite_model = converter.convert!|

Model
# Save the converted model file Cc(>1r_1|\:/ﬁirts(‘ai§>n
tflite_model _file = 'converted _model.tflite'
(tflite _model file, 'wb') f:
f.write(tflite_model)




Edge Impulse Python SDK
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- EDGE IMPULSE
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deploy ()

O@X Python SDK G

TFLite Micro

converted _model.tflite » El Python SDK » Istm_float32_model.zip



https://docs.edgeimpulse.com/docs/tools/edge-impulse-python-sdk
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1,176 Features

Edge Impulse Inferencing Demo

Edge Impulse standalone Inferencing (Arduina)

run_classifier returned: ¢

Timing: DSP @ ms, inference 2024 ms, anomaly © ms

Predictions:
value: 0.38065




[ BN & static_buffer | Arduine IDE 2.3.2

static_buffer.ino

16
17 e T v o T e MR S v e e Tt ]
18 #include <LoBa_Temp_Prediction_-—_LSTM_inferencing.h>
19
20 static const float features|[] = {
21 ©.38461538, 0.48979592, 0.4516129 , 0. , 8. ~
22 0.04347826, 0.47777778, ©.38461538, 0.48979592, 0.4516129 ,
23 9. , 0. ) O , 0.41666667, 0.41025641,
24 8.5 , 9.4516129 , @. , 8.375 e« I .
25 0.35555556, 0.46153846, 0.43877551, 0.4516129 , 0. 5
26 0.375 , 0.04347826, ©.46666667, 0.51282851, 0.37755182, B
27 9.4516129 , 0. , 8.5 , 0.13043478, 0.575 ,
28 0.58974359, ©.31632653, 0.4516129 , Q. y DD :
29 9.17391304, 0.68611111, @.61538462, @0.28571429, 0.4516129 ,
20 I n _&OK A 91920192 A _ERITIT1I770 N SECEEERTT
Output  Serial Monitor X% ¥y 0O =

Message (Enter to send message to "XIAD_ESP32S3' on /dev/cu,usbmodem 101 BothNL&CR =~ 115200baud =~

Edge Impulse Inferencing Demo
Edge Impulse standalone inferencing (Arduino)
run_classifier returned: @
Timing: DSP @ ms, inference 2024 ms, anomaly @ ms
Predictions:

value: 8.36865

L indexing: 14/48 Ln 256, Col 18 XIAO_ESP3253 on /dev/cu.usbmodem101 l;'. 2 B8
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