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1 Systems Requirements

The model was developed using Python as the developing language in the Atom IDE.
It was developed in a local environment in a Macbook with the following characteristics
and versions.

Macbook Pro 2.3 GHz Dual-Core Intel Core i5
Python 3.6
Atom 1.60.0

Table 1: Developing Environment Versions

2 Environment Requirements

Due to the Convolutional Neural Network developed performs for two different envir-
onments, it was required to have a specific version of the frameworks imported in the
classes in order to achieve a stable interaction between both environments. The versions
of frameworks and libraries are detailed in the following table.

TensorFlow 2.12.0
coremltools 7.2

Table 2: Libraries imported in the CNN model.

The rest of the libraries imported in the classes such as deeplake, numpy, scikit-learn,
opencv-python (cv2), and matplotlib were installed and imported on their last version.

3 Identify Files

The folder contains the following files:

• facialExpression.py

• predictionEmotion.py

• converterML.py

• 1 folder named models
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• 7 test images of different facial expressions.

The class facialExpression.py contains the Convolutional Neural Network architecture
and the code to obtain the dataset and train the CNN. The dataset implemented to train
and test the model is obtained through deeplake request so it is not necessary to have a
physical dataset. The class predictionEmotion.py loads the model trained and contains
functions to load and preprocess one test image and deliver a resolution among the
facial expression prediction. The class converterML.py contains the function to load the
trained model and convert it to a file with extension .mlpackage which is a framework
to be implemented in iOS environment. The folder named models contains the models
already trained when this research was studied

4 Train the Model

1. Open a new session in the Terminal application

2. Go to the folder name faceExpression using the command

cd path/to/faceExpression

3. Install the libraries required in the project with the command

python3 pip install coremltools numpy deeplake scikit-sklearn opencv-python

matplotlib

For tesorflow library, it is necessary to install the library manually from the URL:
https://github.com/tensorflow/tensorflow/releases/tag/v2.12.0

4. Train the CNN with the command:

python3 facialExpression.py

This step produces a file named emotion detection model.h5 which is the model
saved in keras extension.

5 Test the Model

1. Specify the image to analyze in the class predictionEmotion.py. In line 10 inside the
function imread() write the name of the image and its extension. Before this, ensure
the image is located in the fold at the same level of the class predictionEmotion.py

2. Test the model running the command:

python3 predictionEmotion.py

The result of this step will produce a prediction from the image analyzed based
on the 7 basic emotions.
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6 Convert the model to CoreML model

1. Ensure the model is correctly written in line 7 within the class converterML.py

2. Run the following command to convert the model:

python3 converterML.py

This step produces a new file named emotionDetection.mlpackage which is the
framework to be used in the iOS environment.
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