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Import library

import numpy as np # linear algebra
import pandas as pd # data processing, CSV file I/0 (e.g. pd.read csv)
import os
#for dirname, , filenames in os.walk('/kaggle/input'):

#for filename in filenames:

#print(os.path.join(dirname, filename))

import matplotlib.pyplot as plt
import seaborn as sns
import tensorflow as tf
import keras
from keras.preprocessing import image
from keras.models import Sequential
from keras.layers import Conv2D, MaxPool2D, Flatten,Dense,Dropout,BatchNormalization
from tensorflow.keras.preprocessing.image import ImageDataGenerator
import cv2
from tensorflow.keras.applications import VGG16, InceptionResNetV2
from keras import regularizers
from tensorflow.keras.optimizers import Adam,RMSprop,SGD,Adamax



Data Preprocessing

1) Datasets: https://www.kaggle.com/datasets/msambare/fer2013
- 48*48 TMo| A= A%l HIO|E 2, 77tX| Z7H2| 28000% 2| &+& G|0|E{Q} 35002 HIAE H|O|EE F/dH

- 0=Angry, 1=Disqust, 2=Fear, 3=Happy, 4=Sad, 5=Surprise, 6=Neutral
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train_dir = "../input/emotion-detection-fer/train"
test dir = "../input/emotion-detection-fer/test”


https://www.kaggle.com/datasets/msambare/fer2013
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img _size = 48 #48%48
train_datagen = ImageDataGenerator(#rotation_range = 1890,
width_shift_range = 0.1, height_shift_range = 0.1,
horizontal flip = True, rescale = 1./255,
#zoom_range = 0.2, validation_split = 0.2)
test_datagen = ImageDataGenerator(rescale = 1./255)
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train_generator = train_datagen.flow from directory
(directory = train_dir, target size = (img _size,img size), batch _size = 64,
color mode = "grayscale", class mode = "categorical", subset = "training")

validation generator = validation datagen.flow_ from directory
( directory = test dir, target size = (img _size,img size), batch _size = 64,
color_mode = "grayscale", class mode = "categorical”, subset = "validation")

test generator = test datagen.flow from directory

( directory=test dir, target size=(img size, img size), batch size=64,
color_mode="grayscale"”, class mode="categorical”,
shuffle=False # E7M0|A= X RS

Found 22968 images belonging to 7 classes.
Found 5741 images belonging to 7 classes.

Found 7178 images belonging to 7 classes.
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model= tf.keras.models.Sequential()

model.add(Conv2D(32, kernel_size=(3, 3), padding='same', activation='relu', input_shape=(48, 48,1)))
model.add(Conv2D(64,(3,3), padding='same', activation='relu' ))

model.add(BatchNormalization())

model.add(MaxPool2D(pool_size=(2, 2)))

model.add(Dropout(0.25))

model.add(Conv2D(128,(5,5), padding='same', activation='relu'))
model.add(BatchNormalization())
model.add(MaxPool2D(pool_size=(2, 2)))

model.add(Dropout(0.25))

model.add(Conv2D(512,(3,3), padding='same', activation='relu', kernel_regularizer=regularizers.12(0.01)))
model.add(BatchNormalization())

model.add(MaxPool2D(pool_size=(2, 2)))

model.add(Dropout(0.25))

model.add(Conv2D(512,(3,3), padding="'same', activation='relu', kernel_regularizer=regularizers.12(0.01)))
model.add(BatchNormalization())

model.add(MaxPool2D(pool_size=(2, 2)))

model.add(Dropout(0.25))

model.add(Flatten())
model.add(Dense(256,activation = 'relu'))
model.add(BatchNormalization())
model.add(Dropout(0.25))

model.add(Dense(512,activation = 'relu'))
model.add(BatchNormalization())
model.add(Dropout(0.25))

model.add(Dense(7, activation='softmax'))
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model.compile(
optimizer = Adam(1lr=0.0001),
] d ]
loss="'categorical crossentropy',
° [] 1
metrics=[ 'accuracy']
) Model: "sequential 1"
Layer (type) Output Shape Param # batch_normalization_9 (Batch (None, 6, 6, 512) 2848
ep0ChS = 60 convad_s (Conv2Dd) (None, 48, 48, 32) 320 max_pooling2d_7 (MaxPooling2 (None, 2, 3, 512) 2]
batch size = 64 conv2d_6 (Conv2D) (None, 48, 48, 64) 18496
- dropout_9 (Dropout) {Mone, 3, 3, 512) a
batch_normalization 6 (Batch (Mone, 48, 48, 64) 256
d 1 flatten_1 (Flatten) {None, 4688) a
mode.l.summa f‘y() max_pooling2d_ 4 (MaxPooling2 (Mone, 24, 24, 64) a
dense_ 3 (Dense) {None, 256) 1179984
dropout_& (Dropout) (None, 24, 24, 64) 8
convad_7 (Conv2D) (None, 24, 24, 128) 594928 batch_normalization 18 (Batc (None, 256) 16824
batch_normalization 7 (Batch (None, 24, 24, 128) 512 dropout_18 (Dropout) (None, 256) a
max_pooling2d_5 (MaxPooling2 (None, 12, 12, 128) a dense_4 (Dense) (None, 512) 131584
dropout_7 (Dropout) (None, 12, 12, 128) 8 - -
batch_normalization 11 (Batc (None, 512) 2848
conv2d 8 (ConvaD) (Mone, 12, 12, 512) £o8336
dropout_11 (Dropout) {Mone, 512) a
batch_normalization_g8 (Batch (None, 12, 12, 512) 2848
. - dense_5 (Dense) {Mone, 7) 3591
max_pooling2d_& (MaxPooling2 (Mone, 6, 6, 512) e - -
dropout_8 (Dropout) {None, 6, 6, 512) 8 Total params: 4,496,983
Trainable params: 4,482,635
conv2d_2 (Conv2D) (MNone, 6, 6, 512) 2359308 Mon-trainable params: 3,968
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Evaluate the Dataset
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history = model.fit(x = train_generator,epochs = epochs, validation_data = validation_generator)

Training Accuracy vs Validation Accuracy Training Loss vs Validation Loss
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train_loss, train_acc

model.evaluate(train_generator)

test_loss, test_acc

model.evaluate(test_generator)
print("final train accuracy = {:.2f} , validation accuracy = {:.2f}".format(train_acc*100,

test_acc*100))
model.save weights('model weights.h5")

359/359 [==============================] - 27s 75ms/step - loss: 1.1792 - accuracy:
0.7208 113/113 [==============================] - 575 508ms/step - loss: 1.3850 -
accuracy: 0.6498 final train accuracy = 72.08 , validation accuracy = 64.98
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def preprocess image(image path):
img = image.load img(image path, target size=(img size, img size), color_mode=
img array = image.img to array(img)
img_array = np.expand_dims(img_array, axis=0) # HiX[ X}& 7}
img _array = img array / 255.0 # St
return img_array

# 0|5 34 Hol

def predict image(model, image path):
img array = preprocess _image(image_path)
# Oﬂﬁ Al SH

)

model output = model.predict(img array) # TensorFlow/Keras T EO|Al O

predicted class = np.argmax(model output, axis=1) # O|FE =2 QIEA
return predicted class[0] # O|== e izt

‘grayscale')
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Evaluate the Dataset
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Predicted class: 4
Predicted class: 4

4=Sad
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Evaluate the Dataset

Predicted class: ©

Predicted class: 0
0 = Angry
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‘ Predicted class: 3
Predicted class: 3
= 3 = HAPPY

1
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Conclusion

Conclusion
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