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SECOND PARTIAL EXAM

EXERCISE1(CNN) : The input images (28,28) for the upcoming CNN model are in RGB format.

1- Complete the model summary for a CNN, including details on the kernel size, number of parameters,
size of the flatten layer, and whether padding is used (select either yes or no).

2- Calculate the size of total parameters in Megabytes, considering each parameter utilizes the double-
precision floating-point format (64-bit).

Layer (type) Output Shape Param # Kernel Padding
conv2d_7 (Conv2D) (None,28,28,32) 2432 5*5*3 Yes - No
=5*5*3*32+32
conv2d_8 (Conv2D) (None,24,24,64) 51264 5*5*32 ¥es - No
=5*5*32*64+64
max_pooling2d_4 (MaxPooling2D) |(None,12,12,64) 0 / /
conv2d_9 (Conv2D) (None,8, 8,64) 102464 5*5*64 ¥es - No
=5*5*64*64+64
max_pooling2d_5 (MaxPooling2D) |(None,4,4,64) 0 / /
flatten_2 (Flatten) (None, 1024) 0 / /
1024=4*4*64
dense_4 (Dense) (None, 512) 524800 / /
=1024*512+512
dense_4 (Dense) (None, 10) 5130 / /
=512*10+10
Total params: 686090 [(686090*8)/(1024*1024)](5,23MB)
- double-precision floating-point format (64-bit)=8octets
- /1024 = ...Ko
- /1024 = ...Mo
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FR- Exercisel : Les images d'entrée pour le prochain modele CNN sont au format RGB.
1- Complétez le résumé du modéle CNN, en incluant des détails sur la taille du filtre, le nombre de
parameétres, la taille de la couche de flatten, et si le padding est utilisé (choisissez oui ou non).
2- Calculez la taille totale des paramétres en mégaoctets, en considérant que chaque parametre utilise le
format de virgule flottante double précision (64 bits).
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EXERCISE 2: This model summary is provided by software.

1- From the model summary of the GRU model, calculate the number of parameters specifically
associated with the GRU layer.

2- How much is the difference between the number of parameters calculated by you and that calculated
by the software?

3- Is this information correct? Some software (e.g., PyTorch, Keras) has opted to over-parameterize the
model by including additional bias units. Justify!
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gru_1 (GEL) {L, Homne, 1024} 3938304 h
dense | [Dense) |1, None, &2) 61550

Total params: 4,017,726
Trainable params: 4,017,716
Hon-trainable params: 0

Responses:

1- NP=[(1024+256)*1024+1024] * 3= 3 935 232

2- Diff_NP=3938 304 - 3 935 232=3072

3- Yes, Some software (e.g., PyTorch, Keras) has opted to over-parameterize the model by including
additional bias units.
Justification: If additional bias is added in the dense layer for the output, the number of parameters
increases by 1024. In GRU, we have 3 dense layers; as a result, the number of parameters in the
GRU unit increases by 1024 * 3 = 3072, which perfectly corresponds to the difference between the
number of parameters calculated by us and that calculated by the software.
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FR- Exercise 2: Ce résumé de modeéle est fourni par un logiciel.

1- A partir du résumé du modéle GRU, calculez le nombre de paramétres spécifiquement associés
a la couche GRU.

2- Quelle est la différence entre le nombre de parametres que vous avez calcule et celui calculé par
le logiciel ?

3- Cette information est-elle correcte ? Certains logiciels (par exemple, PyTorch, Keras) ont choisi
de surparamétrer le modéle en incluant des unités de biais supplémentaires. Justifiez !
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