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u Reconhecimento facial? 

①  Ler uma imagem 

②  Identificar as faces 

③  Extrair as características de cada face 

④  Comparar as características com outras 
características de identidades já conhecidas 
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u Hardware 

•  Raspberry Pi 3B 

•  Câmera 5MP 

•  Display ST7735 1.8” 

•  Bateria (ou fonte) 

•  Case 3D 
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u Software 
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u  face_recognition 
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u Desenvolvimento 

①  Ler uma imagem 

②  Localizar as faces 

③  Extrair as características de cada face 

④  Comparar as características com outras 
características de identidades já conhecidas 
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①  Ler uma imagem 
Thread para leitura da webcam: 
 
stream = cv2.VideoCapture() 
frame = stream.read() 

Fluxo principal: 
 
capture = WebCamVideoStream().start() 
 
while capture.isOpened(): 

 frame = capture.read() 
 

 … 
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①  Ler uma imagem 

•  Câmera: 5MP / R$20 (similar no eBay) 

•  Leitura da imagem a 640 x 480 pixels 

•  Processamento a cada dois frames 

•  Downscale de 4x (160 x 120 pixels) 
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②  Localizar as faces 
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②  Localizar as faces 
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②  Localizar as faces 

 
face_locations = face_recognition.face_locations(frame) 
 
face_count = len(face_locations) 
 



Globalcode	–	Open4education 

  

  

②  Localizar as faces 

A Dlib dispõe de dois métodos para identificação de faces: 

•  HOG (Histogram of Oriented Gradients) 

•  Leve e rápida 

•  0,02s 

•  CNN (Convolutional Neural Network) 

•  Mais precisa 

•  Computacionalmente pesada 

•  0,64s 
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②  Localizar as faces 
(HOG) 
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②  Localizar as faces 
(HOG) 
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③  Extrair as características 

 
for face_location in face_locations:  
 

 face_encodings = face_recognition.face_encodings( 
  frame, face_location) 
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③  Extrair as características 
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③  Extrair as características 
(landmarks) 
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③  Extrair as características 
(landmarks) 
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③  Extrair as características 
(alinhamento) 
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③  Extrair as características 
(encodings) 
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③  Extrair as características 
(encodings) 

Rede pré-treinada da Dlib para extração das características: 

•  Resnet-34 com 29 camadas convolucionais 

•  Dataset de treinamento: 3M faces 

•  Acurácia de 99,38% (Labelled Faces in the Wild) 
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for face in face_encodings: 
 

 distances = np.linalg.norm( 
  known_face_encodings – face, axis=1) 

 
 match = np.argmin(distances) 

                 
 if distances[match] <= MIN_DISTANCE_TO_MATCH: 
  name = known_face_names[match] 

 

④  Comparar com faces 
conhecidas  
(distância euclidiana) 
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u  MQTT (Eclipse Paho) 

 
mqttClient = mqtt.Client() 
mqttClient.connect('emqx.dbserver.com.br', 1883) 
mqttClient.loop_start() 
 
... 
 
mqttClient.publish('dblab/mqtt/facerec/name', name) 
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u  Display ST7735 (Luma) 
 
font = ImageFont.truetype('miscfs_.ttf', 17) 
 
serial = spi(port=0, device=0, 

  bus_speed_hz=32000000,  
  gpio_DC=23, gpio_RST=24) 

     
device = st7735(serial,  

     width=160, height=128, rotate=2, 
     gpio_LIGHT=18, active_low = False) 

 
terminal = terminal(device, font12) 
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u  Display ST7735 (Luma) 

 
term12.background_color("black") 
term12.foreground_color("white") 
 
term12.println(text="Iniciando coleta de identidades") 
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u  DEMO 
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u  DEMO 
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Referências 

•  https://medium.com/@ageitgey/machine-learning-is-
fun-part-4-modern-face-recognition-with-deep-
learning-c3cffc121d78 

•  https://github.com/ageitgey/face_recognition 

•  http://blog.dlib.net/2017/02/high-quality-face-
recognition-with-deep.html 
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Referências adicionais 
•  https://towardsdatascience.com/real-time-face-recognition-with-cpu-983d35cc3ec5 

•  https://github.com/Linzaer/Ultra-Light-Fast-Generic-Face-Detector-1MB 

•  https://pypi.org/project/mtcnn 

•  https://github.com/sthanhng/yoloface 

•  https://towardsdatascience.com/faced-cpu-real-time-face-detection-using-deep-
learning-1488681c1602 

•  https://cmusatyalab.github.io/openface 

•  https://www.pyimagesearch.com/2015/12/21/increasing-webcam-fps-with-python-and-
opencv 
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OBRIGADO! 

Felipe Kühne 

fkuhne@dbserver.com.br 

https://dblab.io 

https://github.com/fkuhne/tdcpoa19 




