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Face recognition is to identify or verify a person 
from a digital image. 
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Face Recognition Workflow
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Face Detection Algorithms
• Template Matching

• AdaBoost

○ VJ-cascade

• DPM (deformable part model)

• Deep Learning

○ Cascade CNN

○ DenseBox

○ Faceness-Net

○ MTCNN

○ SSH

○ PyramidBox
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Face Detection API in OpenCV

• Traditional: cv::CascadeClassifier

cv::CascadeClassifier::load()

cv::CascadeClassifier::detectMultiScale()

https://docs.opencv.org/master/d4/d26/samples_2cpp_2facedetect_8cpp-example.html#_a2

• Deep Learning: DNN module
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https://docs.opencv.org/master/d4/d26/samples_2cpp_2facedetect_8cpp-example.html#_a2


Facial Landmark Detection Algorithms
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Yue Wu, and Qiang Ji, Facial Landmark Detection: a Literature Survey
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LBF ERT

DCNN TCDCN

MTCNN



Facial Landmark Detection API in OpenCV

• Traditional: cv::face::Facemark in opencv_contrib

Facemark::loadModel()

Facemark::fit()

Facemark::training()

• Deep Learning: DNN module
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https://docs.opencv.org/master/db/dd8/classcv_1_1face_1_1Facemark.html

https://docs.opencv.org/master/db/dd8/classcv_1_1face_1_1Facemark.html
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https://docs.opencv.org/master/d5/d47/tutorial_table_of_content_facemark.html
https://docs.opencv.org/master/de/d27/tutorial_table_of_content_face.html

https://docs.opencv.org/master/d5/d47/tutorial_table_of_content_facemark.html
https://docs.opencv.org/master/de/d27/tutorial_table_of_content_face.html
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Face Alignment using OpenCV

Compute an optimal limited affine transform with 4 degrees of freedom between two 2D 
point sets.

Apply an affine transform to an image. 



Feature Extraction Algorithms
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Mei Wang, and Weihong Deng, Deep Face Recognition:  A Survey 



Face Recognition API in OpenCV

• Traditional: cv::face::FaceRecognizer

FaceRecognizer::read()

FaceRecognizer::predict()

FaceRecognizer::train()

FaceRecognizer::write()

• Deep Learning: DNN module
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https://docs.opencv.org/master/dd/d65/classcv_1_1face_1_1FaceRecognizer.html

https://docs.opencv.org/master/dd/d65/classcv_1_1face_1_1FaceRecognizer.html
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Face Recognition with OpenCV:
https://docs.opencv.org/master/da/d60/tutorial_face_main.html

https://docs.opencv.org/master/da/d60/tutorial_face_main.html


OpenCV DNN module
DNN module is implemented @opencv_contrib at
v3.1.0 in Dec. 2015 and moved to main repo at v3.3.0
in Aug, 2017.

 Inference only

 Support different network formats: Caffe, TensorFlow,
Darknet, Torch, ONNX compatible (PyTorch, Caffe2, MXNet,
CNTK, …)

 Support hundreds of network

 Several backends available: CPU, GPU, VPU

 Easy-to-use API

 Low memory consumption (layers fusion, intermediate 
blobs reusing)

 Faster forward pass comparing to training frameworks 
(fusion, backends) 14
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https://www.learnopencv.com/cpu-performance-comparison-of-opencv-and-other-deep-learning-frameworks/

Easy-to-use:

Fast:

https://www.learnopencv.com/cpu-performance-comparison-of-opencv-and-other-deep-learning-frameworks/


OpenCV DNN Key Dates

16

3.1.0 Dec, 2015 (GSoC) dnn module implementation @ opencv_contrib. Caffe and Torch frameworks.

3.2.0 Dec, 2016 (GSoC) TensorFlow importer. New nets: object detection (SSD), semantic segmentation

3.3.0 Aug, 2017 Substantial efficiency improvements, optional Halide backend (CPU/GPU),
dnn moved from opencv_contrib to the main repo

3.3.1 Oct, 2017 OpenCL backend. Darknet importer

3.4.0 Dec, 2017 JavaScript bindings for dnn module. OpenCL backend speedup.

3.4.1 Feb, 2018 Intel’s Inference Engine backend (CPU)

3.4.2 Jul, 2018 FP16 for OpenCL backend. GPU (FP32/FP16) and VPU (Myriad 2) for IE backend.
Import of OpenVINO models (IR format). Custom layers support. YOLOv3 support.

4.0.0 Sep, 2018 ONNX models import, Vulkan backend support.

4.1.0 Apr, 2019 Myriad X support, better IE support (samples, layers),
improved TensorFlow Object Detection API support.

4.1.1 July, 2019 3D convolution networks initial support

4.1.2 Oct, 2019 Introduces dnn::Model class and set of task-specific classes 
dnn::ClassificationModel, dnn::DetectionModel, dnn::SegmentationModel.

4.2.0 Dec, 2019 Integrated GSoC project with CUDA backend

4.3.0 Mar, 2020 Tengine backend for ARM CPU (collaboration between OpenCV China and Open AI Lab)



Face Recognition System Architecture
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Build the system using OpenCV
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Build the system

face & landmark detection

19



20



Build the system

face alignment
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Build the system

feature extraction

calculate similarity
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Demo1: on laptop

Demo2: on ARM dev board

Demo3: demo with registration on ARM board
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Issues

• Training

- traditional methods: train() in OpenCV

- deep learning: using deep learning frameworks

• Registration

‐ database: MySQL

• UIs

‐ OpenCV with QT
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Exercise

A. Build a complete face recognition system 
using OpenCV on ARM board, and submit a 
report in English about the system.

B. Build any other kind of biometric recognition 
system using OpenCV on ARM board, and 
submit a report in English about the system.
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Note
Submit to: jia.wu@opencv.org.cn
Deadline: Jan. 15, 2020

mailto:jia.wu@opencv.org.cn


Thank You !
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