
Projektarbeit DeepLearning 2019 

Ausgangslage 

• Datensatz mit 202‘599 Gesichtsbilder von Celebrities (JPG, 178x218)  

• 40 binäre Features pro Bild 

• Augen, Mund etc. normalisiert (gleiche Position) 

• Training eines neuronalen Netzes zur Feature-Erkennung 

Voranalyse 

['5_o_Clock_Shadow', 'Arched_Eyebrows', 'Attractive', 'Bags_Under_Eyes', 'Bald', 'Bangs', 'Big_Lips', 'Big_Nose', 

'Black_Hair', 'Blond_Hair', 'Blurry', 'Brown_Hair', 'Bushy_Eyebrows', 'Chubby', 'Double_Chin', 'Eyeglasses', 'Goatee', 

'Gray_Hair', 'Heavy_Makeup', 'High_Cheekbones', 'Male', 'Mouth_Slightly_Open', 'Mustache', 'Narrow_Eyes', 'No_Be-

ard', 'Oval_Face', 'Pale_Skin', 'Pointy_Nose', 'Receding_Hairline', 'Rosy_Cheeks', 'Sideburns', 'Smiling', 'Straight_Hair', 

'Wavy_Hair', 'Wearing_Earrings', 'Wearing_Hat', 'Wearing_Lipstick', 'Wearing_Necklace', 'Wearing_Necktie', 'Young'] 



Datenaufbereitung 

• Bilder in Graustufen konvertieren zur Dimensionsreduktion 

• Reduktion der Bildergrösse zu 89x109 

• Transformation der Bilder in ein Dataframe mit Pixelwerten 

⎯ Aufteilung in 1‘000er Bins (CSV, ~50MB pro File) 

Beispiel Dataframe  

Merola Davide / Pauli Christian 



Netzarchitektur / Training 
_________________________________________________________________ 

Layer (type)                 Output Shape              Param #    

================================================================= 

conv2d_1 (Conv2D)            (None, 107, 87, 8)        80         

_________________________________________________________________ 

batch_normalization_1 (Batch (None, 107, 87, 8)        32         

_________________________________________________________________ 

activation_1 (Activation)    (None, 107, 87, 8)        0          

_________________________________________________________________ 

conv2d_2 (Conv2D)            (None, 105, 85, 8)        584        

_________________________________________________________________ 

batch_normalization_2 (Batch (None, 105, 85, 8)        32         

_________________________________________________________________ 

activation_2 (Activation)    (None, 105, 85, 8)        0          

_________________________________________________________________ 

max_pooling2d_1 (MaxPooling2 (None, 52, 42, 8)         0          

_________________________________________________________________ 

conv2d_3 (Conv2D)            (None, 50, 40, 16)        1168       

_________________________________________________________________ 

batch_normalization_3 (Batch (None, 50, 40, 16)        64         

_________________________________________________________________ 

activation_3 (Activation)    (None, 50, 40, 16)        0          

_________________________________________________________________ 

conv2d_4 (Conv2D)            (None, 48, 38, 16)        2320       

_________________________________________________________________ 

batch_normalization_4 (Batch (None, 48, 38, 16)        64         

_________________________________________________________________ 

activation_4 (Activation)    (None, 48, 38, 16)        0          

_________________________________________________________________ 

max_pooling2d_2 (MaxPooling2 (None, 24, 19, 16)        0          

_________________________________________________________________ 

conv2d_5 (Conv2D)            (None, 22, 17, 32)        4640       

_________________________________________________________________ 

batch_normalization_5 (Batch (None, 22, 17, 32)        128        

_________________________________________________________________ 

activation_5 (Activation)    (None, 22, 17, 32)        0          

_________________________________________________________________ 

conv2d_6 (Conv2D)            (None, 20, 15, 32)        9248       

_________________________________________________________________ 

batch_normalization_6 (Batch (None, 20, 15, 32)        128        

_________________________________________________________________ 

activation_6 (Activation)    (None, 20, 15, 32)        0          

_________________________________________________________________ 

max_pooling2d_3 (MaxPooling2 (None, 10, 7, 32)         0          

_________________________________________________________________ 

flatten_1 (Flatten)          (None, 2240)              0          

_________________________________________________________________ 

dropout_1 (Dropout)          (None, 2240)              0          

_________________________________________________________________ 

dense_1 (Dense)              (None, 2240)              5019840    

_________________________________________________________________ 

batch_normalization_7 (Batch (None, 2240)              8960       

_________________________________________________________________ 

activation_7 (Activation)    (None, 2240)              0          

_________________________________________________________________ 

dropout_2 (Dropout)          (None, 2240)              0          

_________________________________________________________________ 

dense_2 (Dense)              (None, 1120)              2509920    

_________________________________________________________________ 

batch_normalization_8 (Batch (None, 1120)              4480       

_________________________________________________________________ 

activation_8 (Activation)    (None, 1120)              0          

_________________________________________________________________ 

dropout_3 (Dropout)          (None, 1120)              0          

_________________________________________________________________ 

dense_3 (Dense)              (None, 1120)              1255520    

_________________________________________________________________ 

batch_normalization_9 (Batch (None, 1120)              4480       

_________________________________________________________________ 

activation_9 (Activation)    (None, 1120)              0          

_________________________________________________________________ 

dropout_4 (Dropout)          (None, 1120)              0          

_________________________________________________________________ 

dense_4 (Dense)              (None, 1)                 1121       

_________________________________________________________________ 

batch_normalization_10 (Batc (None, 1)                 4          

_________________________________________________________________ 

activation_10 (Activation)   (None, 1)                 0          

================================================================= 

Total params: 8,822,813 

Trainable params: 8,813,627 

Non-trainable params: 9,186 

_______________________________ 



Resultate 

Beispiele von Fehlklassifizierung für Feature „Male“ 

Beispiele von Fehlklassifizierung für Feature „Smiling“ 

Precision für Feature  

'Male' 

Kat. 0 94.7% 

Kat. 1 93.3% 

Precision für Feature 

'Mouth_Slightly_Open' 

Kat. 0 93.4% 

Kat. 1 88.2% 

Precision für Feature 

'Smiling' 

Kat. 0 90.7% 

Kat. 1 90.9% 

Recall für Feature 

'Male' 

Kat. 0 95.2% 

Kat. 1 92.6% 

Recall für Feature 

'Mouth_Slightly_Open' 

Kat. 0 89.4% 

Kat. 1 92.6% 

Recall für Feature 

'Smiling' 

Kat. 0 91.4% 

Kat. 1 90.2% 


