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Face/Object 
Recognition

Face Recognition vs. Face Detection

What is difference between recognition and detection?

https://recfaces.com/articles/how-accurate-is-facial-recognition

https://recfaces.com/articles/how-accurate-is-facial-recognition
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Face Recognition

Face Recognition can be considered as multi step process:

1. Face detection

2. Feature extraction 

3. Face recognition

Kortli, Y.; Jridi, M.; Al Falou, A.; Atri, M. Face Recognition Systems: A Survey. Sensors 2020, 20, 342. https://doi.org/10.3390/s20020342
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Face Recognition

Face Recognition can be considered as multi step process:

2. Feature extraction
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Face Recognition

Face Recognition can be considered as multi step process:

3. Recognition phase

e.g. comparison of 
new feature vectors 

with existing ones
Kortli, Y.; Jridi, M.; Al Falou, A.; Atri, M. Face Recognition Systems: A Survey. Sensors 2020, 20, 342. https://doi.org/10.3390/s20020342
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Face Recognition Methods

Many of these methods can be 
used with the use of existing 
frameworks, e.g. OpenCV, Dlib, 
PyTorch, scikit-image.

Jain, Anil & Nandakumar, Karthik & Ross, Arun. (2016). 50 Years of Biometric Research: Accomplishments, Challenges, and Opportunities. Pattern Recognition Letters. 79. 10.1016/j.patrec.2015.12.013. ​ 
Kortli, Y.; Jridi, M.; Al Falou, A.; Atri, M. Face Recognition Systems: A Survey. Sensors 2020, 20, 342. https://doi.org/10.3390/s20020342
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Face Recognition - LBP

LBP features

• The local binary patterns (LBP) were
introduced by Ojala et al. for the texture
analysis.

• The main idea behind LBP is that the local
image structures (micro patterns such as
lines, edges, spots, and flat areas) can be
efficiently encoded by comparing every pixel
with its neighboring pixels.

• In the basic form, every pixel is compared
with its neighbors in the 3 × 3 region.

Kamencay, Patrik et al. “A new method for face recognition using convolutional neural network.” Advances in Electrical and Electronic Engineering 15 (2017): 663-672.
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LBP features

• The result of comparison is the 8-bit binary
number; in the 8-bit binary number - If the
neighbor's intensity is greater than or equal
to the central pixel, assign a binary value of
1; otherwise, assign 0.

• This binary number is then converted to a
decimal value, called the LBP code (you can
use different direction, but it must be same
for all images).

Kamencay, Patrik et al. “A new method for face recognition using convolutional neural network.” Advances in Electrical and Electronic Engineering 15 (2017): 663-672.

Face Recognition - LBP



13https://docs.opencv.org/4.7.0/da/d60/tutorial_face_main.html
Kamencay, Patrik et al. “A new method for face recognition using convolutional neural network.” Advances in Electrical and Electronic Engineering 15 (2017): 663-672.

Face Recognition - LBP
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Kamencay, Patrik et al. “A new method for face recognition using convolutional neural network.” Advances in Electrical and Electronic Engineering 15 (2017): 663-672.

Face Recognition - LBP
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LBP features – visualization 

https://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#local-binary-patterns-histograms

Face Recognition - LBP

https://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#local-binary-patterns-histograms
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Nikisins, Olegs & Greitans, Modris. (2012). A mini-batch discriminative feature weighting algorithm for LBP - Based face recognition. 170-175. 10.1109/IST.2012.6295521. 

Using LBP for face recognition:

• The transformed LBP image is divided
into 𝑘 × 𝑘 regions to save the spatial
information about the object.

• An LBP histogram is calculated for each
region.

• Region histograms are stacked
sequentially into a single face feature
histogram

• We can use various methods to
compare the histograms (calculate the
distance between histograms),
e.g. Euclidean distance, chi-square,
absolute value.

Face Recognition - LBP



18Nikisins, Olegs & Greitans, Modris. (2012). A mini-batch discriminative feature weighting algorithm for LBP - Based face recognition. 170-175. 10.1109/IST.2012.6295521. 

Zhao, Xuran & Evans, Nicholas & Dugelay, Jean-Luc. (2011). A co-training approach to automatic face recognition. 

Using LBP for face recognition:

• The transformed LBP image is divided
into 𝑘 × 𝑘 regions to save the spatial
information about the object.

• An LBP histogram is calculated for each
region.

• Region histograms are stacked
sequentially into a single face feature
histogram

• We can use various methods to
compare the histograms (calculate the
distance between histograms),
e.g. Euclidean distance, chi-square,
absolute value.

Face Recognition - LBP
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Summarization of LBP properties:

https://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#local-binary-patterns-histograms

Face Recognition - LBP

• Captures local texture patterns (like edges, spots, flat areas).

• Useful in face recognition, object detection, biometrics, etc.

• Robust to lighting changes and monotonic gray-level transformations (e.g. brightness shifts).

• Very fast to compute.

• LBP values over an image (or sub-regions) are compiled into histograms, which are then used as feature 

vectors for classification (e.g., SVM, k-NN).

• Often combined with block-based processing (dividing the face into regions) to retain some spatial structure.

Use in Face Recognition:

• The face image is usually divided into a grid (e.g. 7x7).

• LBP histograms are computed for each cell.

• All histograms are concatenated into a long feature vector.

• This vector is used for face classification/verification.

https://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#local-binary-patterns-histograms
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https://docs.opencv.org/4.x/df/d25/classcv_1_1face_1_1LBPHFaceRecognizer.html

OpenCV + LBP

https://docs.opencv.org/4.x/df/d25/classcv_1_1face_1_1LBPHFaceRecognizer.html
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https://docs.opencv.org/4.x/dd/d65/classcv_1_1face_1_1FaceRecognizer.html#aa2d2f02faffab1bf01317ae6502fb631

labels = [0, 0, 0, 1, 1, 1]

np.array(labels)

OpenCV + LBP

https://docs.opencv.org/4.x/dd/d65/classcv_1_1face_1_1FaceRecognizer.html#aa2d2f02faffab1bf01317ae6502fb631


24https://docs.opencv.org/4.x/dd/d65/classcv_1_1face_1_1FaceRecognizer.html#aa2d2f02faffab1bf01317ae6502fb631
https://docs.opencv.org/4.9.0/d5/d26/tutorial_py_knn_understanding.html

In OpenCV, the final face recognition step is performed using a nearest neighbour classifier (k-NN).

OpenCV + LBP

https://docs.opencv.org/4.x/dd/d65/classcv_1_1face_1_1FaceRecognizer.html#aa2d2f02faffab1bf01317ae6502fb631
https://docs.opencv.org/4.9.0/d5/d26/tutorial_py_knn_understanding.html
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scikit-image + LBP

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html

Alternatively (to OpenCV), we can use scikit-image to extract LBP features.

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html
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scikit-image + LBP

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html


28

scikit-image + LBP

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html

https://scikit-image.org/docs/stable/auto_examples/features_detection/plot_local_binary_pattern.html
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Where to go from here?
Wang, Mei, and Weihong Deng. "Deep face recognition: A survey." Neurocomputing 429 (2021): 215-244.
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