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ɹʃʋʌɹʄʕʆʇʊʋʕ ʉɹɺʇʋʔ

Åʉʠʩʪʝʤʳʥʘʚʠʛʘʮʠʠʧʦʛʘʣʝʨʝʠʠʟʦʙʨʘʞʝʥʠʡ

Åɻʨʫʧʧʠʨʦʚʢʘʚʠʜʝʦʜʘʥʥʳʭʜʣʚ̫ʝʜʝʥʠʷʩʪʘʪʠʩʪʠʢʠ

Åʈʘʩʧʦʟʥʘʚʘʥʠʝʦʙʲʝʢʪʦʚʚ ʩʬʝʨʝʦʙʱʝʩʪʚʝʥʥʦʡ

ʙʝʟʦʧʘʩʥʦʩʪʠ

Åʠʪ.ʜ.
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ʏɾʄʕ ʁ ʀɹɽɹʐʁ ʉɹɺʇʋʔ

ʎʝʣʴ: ʩʦʟʜʘʥʠʝʤʝʪʦʜʘʠʜʝʥʪʠʬʠʢʘʮʠʠʣʠʮʧʦʠʟʦʙʨʘʞʝʥʠʷʤ

ʥʘʦʩʥʦʚʝʦʧʨʝʜʝʣʝʥʠʷʨʝʜʢʠʭʜʘʥʥʳʭʚʦʚʭʦʜʥʦʤʧʦʪʦʢʝ:

ʜʝʪʠ,ʧʦʞʠʣʳʝʣʶʜʠ,ʤʘʢʠʷʞ,ʧʣʦʭʦʝʢʘʯʝʩʪʚʦ

ɿʘʜʘʯʠ:

Åʇʨʦʚʝʩʪʠʘʥʘʣʠʪʠʯʝʩʢʠʡʦʙʟʦʨʣʠʪʝʨʘʪʫʨʳʧʦʘʣʛʦʨʠʪʤʘʤ,

ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʙʦʣʴʰʠʝʜʘʥʥʳʝ

Åʉʦʙʨʘʪʴʥʘʙʦʨʜʘʥʥʳʭ,ʩʦʜʝʨʞʘʱʠʡʘʥʦʤʘʣʠʠ

Åʆʧʠʩʘʪʴʩʭʝʤʫʨʘʟʨʘʙʦʪʘʥʥʦʛʦʘʣʛʦʨʠʪʤʘ

Åʈʘʟʨʘʙʦʪʘʪʴʧʨʦʪʦʪʠʧʩʠʩʪʝʤʳ

Åʇʨʦʚʝʩʪʠʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝʠʩʩʣʝʜʦʚʘʥʠʝʨʘʟʨʘʙʦʪʘʥʥʦʛʦ

ʘʣʛʦʨʠʪʤʘ,ʚʳʷʚʠʪʴʝʛʦʜʦʩʪʦʠʥʩʪʚʘʠʥʝʜʦʩʪʘʪʢʠ
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ʊʎɾʅɹ ʊʁʊʋɾʅʔ
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Å VggFace2 (Resnet50)

1x2048 ʚʝʢʪʦʨ

Å MobileNet2

1x1024 ʚʝʢʪʦʨ

Å InsightFace(LResNet100E-IR)

1x512ʚʝʢʪʦʨ

Å FaceNet

1x512ʚʝʢʪʦʨ

ʁʀɻʄɾʐɾʆʁɾ ʈʉʁʀʆɹʃʇɻ 

ʁʀʇɺʉɹɿɾʆʁʘ
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ʆɹɺʇʉʔ ɽɹʆʆʔʎ

Å VGGFace2
o 9000ʣʶʜʝʡ

o >3.3ʤʣʥʠʟʦʙʨʘʞʝʥʠʡʣʠʮ

o ~362ʠʟʦʙʨʘʞʝʥʠʡʥʘʯʝʣʦʚʝʢʘ

Å MS-Celeb-1M(MicrosoftCeleb)
o 100000ʣʶʜʝʡ

o 10ʤʣʥʠʟʦʙʨʘʞʝʥʠʡʣʠʮ

o ~100ʠʟʦʙʨʘʞʝʥʠʡʥʘʯʝʣʦʚʝʢʘ

Å LWF(LabeledFacesintheWild)
o 1680ʣʶʜʝʡ

o 13000ʠʟʦʙʨʘʞʝʥʠʡʣʠʮ

http://www.robots.ox.ac.uk/~vgg/data/vgg_face2/

https://megapixels.cc/msceleb/

http://vis-www.cs.umass.edu/lfw/

https://github.com/JingchunCheng/All-Age-Faces-Dataset

http://www.ivl.disco.unimib.it/activities/large-age-gap-face-verification/ 6

Å Allagesfacesdataset
o 13322ʣʶʜʝʡ

o 13322ʠʟʦʙʨʘʞʝʥʠʡʣʠʮ

o ɺʦʟʨʘʩʪʦʪ2ʜʦ80

Å Largeagegapfaceverification
o 1010ʣʶʜʝʡ

o 3828ʠʟʦʙʨʘʞʝʥʠʡʣʠʮ

o ɼʣʷ ʢʘʞʜʦʡʠʜʝʥʪʠʯʥʦʩʪʠ

ʧʨʠʩʫʪʩʪʚʫʶʪʢʘʢʤʠʥʠʤʫʤʦʜʥʦ

ʜʝʪʩʢʦʝ/ʤʦʣʦʜʦʝʠʟʦʙʨʘʞʝʥʠʝʠ

ʦʜʥʦʚʟʨʦʩʣʦʝ/ʩʪʘʨʦʝʠʟʦʙʨʘʞʝʥʠʝ

http://www.robots.ox.ac.uk/~vgg/data/vgg_face2/
https://megapixels.cc/msceleb/
https://www.nist.gov/itl/iad/ig/ijb-c-dataset-request-form
https://www.nist.gov/itl/iad/ig/ijb-c-dataset-request-form
https://www.nist.gov/itl/iad/ig/ijb-c-dataset-request-form


ÅɼʣV̫GGFace2ʠMS1M:

ÅɼʣA̫ll agesfacesdatasetʠLargeagegapfaceverification:

ʜʝʪʩʢʠʝʠʧʦʞʠʣʳʝʠʟʦʙʨʘʞʝʥʠʷʙʳʣʠʧʦʤʝʯʝʥʳʢʘʢ«out-of-

distribution»

Åɼʦʙʘʚʣʝʥʠʝʪʨʘʥʩʬʦʨʤʘʮʠʡ
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ǞǿǴȅȆǹȄǼǻǴȊǼȓ 

ǼǻȂǵȄǴǺǹȁǼǽ 

ȂǸȁȂǷȂ ȋǹǿȂǶǹǾǴ

ǖȏǵȂȄ ȂǸȁȂǷȂ 

ǼǻȂǵȄǴǺǹȁǼȓ Ǽǻ 

ǾǴǺǸȂǷȂ ǾǿǴȅȆǹȄǴ

ǞǿǴȅȅǼȈǼǾǴȊǼȓ 

ȃȂǿȇȋǹȁȁȏȉ 

ǼǻȂǵȄǴǺǹȁǼǽ

ǗǸǹ 

ǾǿǴȅȅǼȈǼǾǴȆȂȄ 

ȂȌǼǵǴǹȆȅȓ Ƕȅǹȉ 

ȋǴȍǹ - «out-of-

distribution» 

ǼǻȂǵȄǴǺǹȁǼȓ; ǷǸǹ 

ǾǿǴȅȅǼȈǼǾǴȆȂȄ ȁǹ 

ȂȌǼǵǴǹȆȅȓ ²

ȉȂȄȂȌǹǹ ǾǴȋǹȅȆǶȂ

ʊʇʀɽɹʆʁɾ ʆɹɺʇʉɹ ɽɹʆʆʔʎ (ʊ çOUT-OF-

DISTRIBUTIONè ʁʀʇɺʉɹɿɾʆʁʘʅʁ)



ɽʇɺɹɻʄɾʆʁɾ ʋʉɹʆʊʍʇʉʅɹʏʁʁ
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ɽʇɺɹɻʄɾʆʁɾ ʋʉɹʆʊʍʇʉʅɹʏʁʁ

Zhang H. et al. Disentangled Makeup Transfer with Generative Adversarial Network //arXivpreprint arXiv:1907.01144. ²2019

ǥhen Y. C. et al. Facelet-bank for fast portrait manipulation //Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition. ²2018. ²

ǥ. 3541-3549 9



ɹʄɼʇʉʁʋʅ ʃʄɹʊʊʁʍʁʃɹʏʁʁ

Åʆʧʨʝʜʝʣʝʥʠʝ«out-of-distribution»ʠʟʦʙʨʘʞʝʥʠʡ
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ɹʄɼʇʉʁʋʅ ʃʄɹʊʊʁʍʁʃɹʏʁʁ

Åʈʘʩʩʪʦʷʥʠʝʤʝʞʜʫʧʨʠʟʥʘʢʘʤʠʩʧʦʤʦʱʴʶʫʨʦʚʥʝʡʠʝʨʘʨʭʠʠ

ʧʨʠʟʥʘʢʦʚ

Åʆʧʨʝʜʝʣʝʥʠʝʧʨʠʥʘʜʣʝʞʥʦʩʪʠʢʢʣʘʩʩʫ

Åʄʥʦʞʝʩʪʚʦʢʘʥʜʠʜʘʪʦʚ

”ὼ ȟὼ ”ὼ ȟὼ ”ὼȟὼȠ

̒ᶻ ÁÒÇÍÉÎ
ᶰ

”̒ ὼ

ὅ ὧɴ ὅ
”̒ ὼ

”̒ᶻὼ




Åʉʚʝʨʪʦʯʥʳʝʥʝʡʨʦʥʥʳʝʩʝʪʠʠʩʧʦʣʴʟʦʚʘʣʠʩʴʩ

ʧʨʝʜʦʙʫʯʝʥʥʳʤʠʥʘImageNetʚʝʩʘʤʠ

12

ʊʞʫʵ
ʋʧʰʦʧʪʫʵ

ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʥʘʙʦʨʊʝʩʪʦʚʳʡ ʥʘʙʦʨ

EfficientNetB3 93.2% 58.9%

MobileNetV2 92.2% 56.3%

ResNet50 91.4% 58.8%

Xception 92.4% 49.7%

InceptionV3 90.1% 55.4%

Tan M., Le Q. V. Efficientnet: Rethinking model scaling for convolutional neural networks // arXiv preprint arXiv:1905.11946. ²2019

Sandler M., Howard A., Zhu M., ZhmoginovA., Chen L. C. Mobilenetv2: Inverted residuals and linear bottlenecks // In Proceedings of the IEEE conference on computer vision and pattern recognition. ²2018. ²P. 4510-4520

He K., Zhang X., Ren S., Sun J. Deep residual learning for image recognition // In Proceedings of the IEEE conference on computer vision and pattern recognition. ²2016. ²P. 770-778

SzegedyC., VanhouckeV., Ioffe S., ShlensJ., WojnaZ. Rethinking the inception architecture for computer vision // In Proceedings of the IEEE conference on computer vision and pattern recognition. ²2016. ²P. 2818-2826

Chollet F. Xception: Deep learning with depthwise separable convolutions // In Proceedings of the IEEE conference on computer vision and pattern recognition. ²2017. ²Ǥ. 1251-1258

ʇʈʉɾɽɾʄɾʆʁɾ çOUT-OF-DISTRIBUTION» 

ʁʀʇɺʉɹɿɾʆʁʂ



Åɻʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʘʷʩʝʪʴ
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ʇʈʉɾɽɾʄɾʆʁɾ OUT-OF-DISTRIBUTION 

ʁʀʇɺʉɹɿɾʆʁʂ

ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠʈʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʊʦʯʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ çout-of-distribution»

ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʝʩʢʨʠʧʪʦʨ

69.4%



Åʂʣʘʩʩʠʬʠʢʘʪʦʨʳ(ʥʘʚʭʦʜʧʨʠʥʠʤʘʶʪʚʝʢʪʦʨʘʧʨʠʟʥʘʢʦʚ)
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ɹʤʜʧʩʡʫʥ VGGFace2 MobileNet2 InsightFace FaceNet

k-NN 89.7% 93.9% 89.6% 90.9%

SVM 69.1% 79.4% 63.0% 64.3%

RandomForest 85.0% 86.5% 80.6% 84.2%

LDA 88.1% 89.0% 83.7% 87.4%

Our NN 92.3% 94.8% 89.7% 90.2%

Our NN:

ʇʈʉɾɽɾʄɾʆʁɾ çOUT-OF-DISTRIBUTION» 

ʁʀʇɺʉɹɿɾʆʁʂ



Åʇʦʢʘʟʘʪʝʣʠʨʝʟʫʣʴʪʘʪʦʚʢʣʘʩʩʠʬʠʢʘʮʠʠʥʘʙʦʨʘʜʘʥʥʳʭ,

ʦʩʥʦʚʘʥʥʦʛʦʥʘVGGFace2

15

ʉɾʀʌʄʕʋɹʋ ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ 

ʊ ʇʈʉɾɽɾʄɾʆʁɾʅ ʉɾɽʃʁʎ ɽɹʆʆʔʎ

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 88.7 41.63

k-NN + ʠʩʢʣʶʯʝʥʠʝ 92.4 20.32

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 89.3 43.15

RandomForest+ ʚʩʝ 36.5 3.89

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 82.7 3.54

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 37.3 4.92

LDA + ʚʩʝ 88.6 1.89

LDA + ʠʩʢʣʶʯʝʥʠʝ 93.3 1.35

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 88.8 1.92

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 94.9 23.39

k-NN + ʠʩʢʣʶʯʝʥʠʝ 97.9 9.59

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 94.9 24.36

RandomForest+ ʚʩʝ 21.2 3.80

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 91.6 2.73

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 21.8 4.02

LDA + ʚʩʝ 92.6 1.27

LDA + ʠʩʢʣʶʯʝʥʠʝ 97.1 1.14

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 93.0 1.29

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 83.7 13.79

k-NN + ʠʩʢʣʶʯʝʥʠʝ 83.9 5.94

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 83.8 14.49

RandomForest+ ʚʩʝ 19.9 3.03

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 58.5 2.59

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 19.97 3.66

LDA + ʚʩʝ 75.7 0.23

LDA + ʠʩʢʣʶʯʝʥʠʝ 82.0 0.87

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 75.9 0.89

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 94.1 11.61

k-NN + ʠʩʢʣʶʯʝʥʠʝ 97.7 5.66

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 94.4 12.28

RandomForest+ ʚʩʝ 42.9 3.02

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 93.5 2.54

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 46.1 3.66

LDA + ʚʩʝ 92.5 0.23

LDA + ʠʩʢʣʶʯʝʥʠʝ 96.8 0.87

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 92.4 0.98
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Åʇʦʢʘʟʘʪʝʣʠʨʝʟʫʣʴʪʘʪʦʚʢʣʘʩʩʠʬʠʢʘʮʠʠʥʘʙʦʨʘʜʘʥʥʳʭ,

ʦʩʥʦʚʘʥʥʦʛʦʥʘMS1M
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ʉɾʀʌʄʕʋɹʋ ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ 

ʊ ʇʈʉɾɽɾʄɾʆʁɾʅ ʉɾɽʃʁʎ ɽɹʆʆʔʎ

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 87.6 42.24

k-NN + ʠʩʢʣʶʯʝʥʠʝ 91.9 21.02

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 87.7 43.28

RandomForest+ ʚʩʝ 50.1 6.34

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 79.8 5.21

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 50.1 6.35

LDA + ʚʩʝ 88.7 1.94

LDA + ʠʩʢʣʶʯʝʥʠʝ 91.5 1.35

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 88.6 1.96

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 86.3 23.44

k-NN + ʠʩʢʣʶʯʝʥʠʝ 90.5 10.13

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 86.3 24.29

RandomForest+ ʚʩʝ 37.4 4.11

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 85.7 2.82

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 37.2 4.13

LDA + ʚʩʝ 86.4 1.32

LDA + ʠʩʢʣʶʯʝʥʠʝ 91.0 1.12

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 86.6 1.46

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 83.8 11.51

k-NN + ʠʩʢʣʶʯʝʥʠʝ 84.1 6.17

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 84.0 12.08

RandomForest+ ʚʩʝ 43.2 4.23

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 66.5 2.77

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 41.7 4.28

LDA + ʚʩʝ 67.7 0.84

LDA + ʠʩʢʣʶʯʝʥʠʝ 67.9 0.81

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 67.5 0.86

ɹʤʜʧʩʡʫʥ ʋʧʰʦʧʪʫʵ (%)
ɻʩʞʥʸ ʣʤʙʪʪʡʭʡʣʙʯʡʡ 

ʧʝʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ (ʥʪ)

k-NN + ʚʩʝ 84.2 11.59

k-NN + ʠʩʢʣʶʯʝʥʠʝ 89.3 5.68

k-NN + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 84.4 12.04

RandomForest+ ʚʩʝ 32.3 4.37

RandomForest+ ʠʩʢʣʶʯʝʥʠʝ 79.9 2.12

RandomForest+ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 32.3 4.49

LDA + ʚʩʝ 79.8 0.93

LDA + ʠʩʢʣʶʯʝʥʠʝ 82.3 0.84

LDA + ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 79.7 0.91
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Åʄʘʪʨʠʮʘʦʰʠʙʦʢʦʧʨʝʜʝʣʝʥʠʷ«out-of-distribution»

ʠʟʦʙʨʘʞʝʥʠʡ(VGGFace2ʥʘʙʦʨʜʘʥʥʳʭ)

Åʄʘʪʨʠʮʘʦʰʠʙʦʢʦʧʨʝʜʝʣʝʥʠʷ«out-of-distribution»

ʠʟʦʙʨʘʞʝʥʠʡ(MS1Mʥʘʙʦʨʜʘʥʥʳʭ)

17

ʉɾʀʌʄʕʋɹʋ ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ 

ʊ ʇʈʉɾɽɾʄɾʆʁɾʅ ʉɾɽʃʁʎ ɽɹʆʆʔʎ

ʊʆʊ TPR TNR FPR FNR

VGGFace2 97.29% 93.21% 6.79% 2.71%

MobileNet2 98.44% 98.14% 1.86% 1.56%

InsightFace 96.55% 89.57% 10.43% 3.45%

FaceNet 94.73% 90.52% 9.48% 5.27%

ʊʆʊ TPR TNR FPR FNR

VGGFace2 96.54% 92.46% 7.54% 3.46%

MobileNet2 97.28% 91.57% 8.43% 2.72%

InsightFace 93.16% 88.95% 11.05% 6.84%

FaceNet 94.55% 90.69% 9.31% 5.45%
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ʉɾʀʌʄʕʋɹʋ ʈʇʊʄɾɽʇɻɹʋɾʄʕʆʇʂ 

ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ(VGGFACE2)
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ʉɾʀʌʄʕʋɹʋ ʈʇʊʄɾɽʇɻɹʋɾʄʕʆʇʂ 

ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ(MS1M)
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ʉɾʀʌʄʕʋɹʋ ɻʔʎʇɽʇɻ ʆɹ ʇʈʉɾɽɾʄɾʆʆʇʅ 

ʐʁʊʄɾ ʃʇʅʈʇʆɾʆʋ (VGGFACE2)
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ʉɾʀʌʄʕʋɹʋ ʈʇʊʄɾɽʇɻɹʋɾʄʕʆʇʂ 

ʃʄɹʊʊʁʍʁʃɹʏʁʁ ʁʀʇɺʉɹɿɾʆʁʂ(LFW)

ʅʞʫʩʡʣʙ ʃʤʙʪʪʡʭʡʣʙʫʧʩ
ʇʫʚʧʩ 

ʡʠʧʚʩʙʟʞʦʡʢ
VGGFace2 MobileNet2 InsightFace FaceNet

ʋ
ʧ
ʰ
ʦ
ʧ
ʪ
ʫ
ʵ
 
(
%
)

k-NN, ʚʩʝ ʧʨʠʟʥʘʢʠ
ʚʩʝ 98.66 96.58 92.43 98.15

ʠʩʢʣʶʯʝʥʠʝ98.71 96.61 92.51 98.21

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ k-NN, ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪ

ʚʩʝ 98.32 96.24 91.78 98.15

ʠʩʢʣʶʯʝʥʠʝ98.37 96.25 91.79 98.19

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ k-NN, ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪ 

ʧʦ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ

ʚʩʝ 97.98 96.28 91.88 98.15

ʠʩʢʣʶʯʝʥʠʝ98.02 96.32 91.90 98.18

ɻ
ʩ
ʞ
ʥ
ʸ
 
(

ʥ
ʪ)

k-NN, ʚʩʝ ʧʨʠʟʥʘʢʠ
ʚʩʝ 34.78 15.32 9.42 9.37

ʠʩʢʣʶʯʝʥʠʝ34.72 15.25 9.21 9.19

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ k-NN, ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪ

ʚʩʝ 2.84 2.73 2.65 2.69

ʠʩʢʣʶʯʝʥʠʝ2.79 2.69 2.41 2.42

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ k-NN, ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪ 

ʧʦ ʦʙʲʷʩʥʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ

ʚʩʝ 2.81 2.16 1.89 1.87

ʠʩʢʣʶʯʝʥʠʝ2.78 2.14 1.74 1.73



ʊʆʊ ʐʡʪʤʧ ʣʧʥʨʧʦʞʦʫSVC
Random

Forest

Extremely

Randomized

Trees

AdaBoost
Gradient

Boosting

VGGFace2

ɺʩʝ ʧʨʠʟʥʘʢʠ14.00 81.50 81.50 19.30 22.41
ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ0 79.50 82.10 17.40 21.01

MobileNet2

ɺʩʝ ʧʨʠʟʥʘʢʠ19.32 82.64 81.95 16.72 22.79
ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ7.46 81.05 80.49 15.39 20.36

InsightFace

ɺʩʝ ʧʨʠʟʥʘʢʠ10.12 69.50 69.65 19.24 19.41
ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ19.34 64.23 69.98 14.40 19.01

FaceNet

ɺʩʝ ʧʨʠʟʥʘʢʠ23.88 74.51 75.91 23.84 24.93
ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ44.07 77.87 78.99 24.11 18.80

ʊʆʊ ʐʡʪʤʧ ʣʧʥʨʧʦʞʦʫSVC RandomForest

Extremely

Randomized

Trees

AdaBoost
Gradient

Boosting

VGGFace2
ɺʩʝ ʧʨʠʟʥʘʢʠ7.17 16.55 1.00 24.98 0.23

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ3.20 16.14 0.69 21.15 0.16

MobileNet2
ɺʩʝ ʧʨʠʟʥʘʢʠ4.42 6.55 0.78 18.21 0.35

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ1.76 6.03 0.51 16.94 0.31

InsightFace
ɺʩʝ ʧʨʠʟʥʘʢʠ4.12 5.99 0.52 7.99 0.22

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ2.15 5.34 0.41 7.74 0.19

FaceNet
ɺʩʝ ʧʨʠʟʥʘʢʠ6.35 6.03 0.42 9.34 0.43

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪ4.63 5.7 0.33 9.01 0.17

ʊʦʯʥʦʩʪʴ (%)

ɺʨʝʤʷ (ʤʩ)

ʈʇʃɹʀɹʋɾʄʁ ʋʇʐʆʇʊʋʁ ʉɹɺʇʋʔ ʃʄɹʊʊʁʍʁʃɹʋʇʉʇɻ ʁʀ 

ɺʁɺʄʁʇʋɾʃʁ SCIKIT-LEARN (LFW)



ʈʉʇʋʇʋʁʈ ʊʁʊʋɾʅʔ
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ʉɾʀʌʄʕʋɹʋʔ
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Åʇʨʦʚʝʜʝʥʦʙʟʦʨʩʦʚʨʝʤʝʥʥʦʡʣʠʪʝʨʘʪʫʨʳʧʦʪʝʤʘʤʢʣʘʩʩʠʬʠʢʘʮʠʠ

ʠʟʦʙʨʘʞʝʥʠʡ,ʉʅʉ,ʪʨʘʥʩʬʦʨʤʘʮʠʠʠʟʦʙʨʘʞʝʥʠʡ;

Åʉʦʙʨʘʥʥʘʙʦʨʜʘʥʥʳʭ,ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡʨʘʟʣʠʯʥʳʝʚʠʜʜrʘʥʥʳʭ,

ʢʦʪʦʨʳʝʩʥʠʞʘʶʪʪʦʯʥʦʩʪʴʨʘʙʦʪʳʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚïʪʘʢʠʝʜʘʥʥʳʝ

ʦʧʨʝʜʝʣʝʥʳʢʘʢçʨʝʜʢʠʝè;

Åʆʧʠʩʘʥʘʙʣʦʢʩʭʝʤʘʩʠʩʪʝʤʳʢʣʘʩʩʠʬʠʢʘʮʠʠʠʟʦʙʨʘʞʝʥʠʡʣʶʜʝʡ,

ʢʦʪʦʨʘʷʥʘʚʭʦʜʧʨʠʥʠʤʘʝʪʠʟʦʙʨʘʞʝʥʠʝ,ʜʘʣʝʝʜʝʪʝʢʪʠʨʫʝʪʥʘʥʝʤ

ʦʙʣʘʩʪʴʣʠʮʘ,ʠʟʚʣʝʢʘʝʪʠʟʜʘʥʥʦʡʦʙʣʘʩʪʠʚʝʢʪʦʨʧʨʠʟʥʘʢʦʚ,

ʦʧʨʝʜʝʣʷʝʪʢʘʢʦʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷʠʟʦʙʨʘʞʝʥʠʝ,ʧʦʩʣʝʵʪʦʛʦʪʦʣʴʢʦ

ʚʳʧʦʣʥʷʝʪʩʷʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷʢʣʘʩʩʠʬʠʢʘʮʠʷ;

Åʈʝʘʣʠʟʦʚʘʥʘʣʛʦʨʠʪʤʢʣʘʩʩʠʬʠʢʘʮʠʠʣʠʮ,ʢʦʪʦʨʳʡʧʦʟʚʦʣʷʝʪ

ʫʣʫʯʰʠʪʴʪʦʯʥʦʩʪʴʩʠʩʧʦʣʴʟʦʚʘʥʠʝʤʧʨʝʜʣʦʞʝʥʥʦʛʦʤʝʪʦʜʘ;

Åʈʘʟʨʘʙʦʪʘʥʧʨʦʪʦʪʠʧʩʠʩʪʝʤʳʩʧʦʤʦʱʴʶʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ

ʬʨʝʡʤʚʦʨʢʘQt,ʠʩʧʦʣʴʟʫʶʱʠʡʧʨʝʜʣʦʞʝʥʥʳʡʧʦʜʭʦʜ
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Åʀʩʩʣʝʜʦʚʘʥʠʝʧʨʦʭʦʜʠʣʦʚ ʨʘʤʢʘʭʥʘʫʯʥʦ-ʫʯʝʙʥʦʡʛʨʫʧʧʳçɸʥʘʣʠʟ

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭʜʘʥʥʳʭʧʦʣʴʟʦʚʘʪʝʣʝʡʤʦʙʠʣʴʥʳʭʫʩʪʨʦʡʩʪʚè,ʢʦʪʦʨʘʷ

ʨʝʘʣʠʟʫʝʪʧʨʦʝʢʪˉ 19-04-004 çʕʬʬʝʢʪʠʚʥʳʝʤʝʪʦʜʳʨʘʩʧʦʟʥʘʚʘʥʠʷ

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭʜʘʥʥʳʭʜʣʟ̫ʘʜʘʯʘʥʘʣʠʟʘʧʨʝʜʧʦʯʪʝʥʠʡʧʦʣʴʟʦʚʘʪʝʣʝʡ

ʤʦʙʠʣʴʥʳʭʫʩʪʨʦʡʩʪʚè

Åʇʣʘʥʠʨʫʝʪʩʷʚʳʩʪʫʧʣʝʥʠʝʩʜʦʢʣʘʜʦʤʥʘ10ʡʄʝʞʜʫʥʘʨʦʜʥʦʡʢʦʥʬʝʨʝʥʮʠʠʧʦ

ʩʝʪʝʚʦʤʫʘʥʘʣʠʟʫNET2020(ʚʬʦʨʤʘʪʝZoom)

Åʇʨʝʜʩʪʘʚʣʝʥʧʦʩʪʝʨʥʳʡʜʦʢʣʘʜʥʘʤʝʞʜʫʥʘʨʦʜʥʦʤʩʘʤʤʠʪʝ«ComputerVision

andDeepLearningsummit»(ʄʦʩʢʚʘ)

Åʇʨʝʜʩʪʘʚʣʝʥʜʦʢʣʘʜʥʘʤʝʞʜʫʥʘʨʦʜʥʦʡʢʦʥʬʝʨʝʥʮʠʠʧʦʘʥʘʣʠʟʫ

ʠʟʦʙʨʘʞʝʥʠʡ,ʩʦʮʠʘʣʴʥʳʭʩʝʪʝʡʠʪʝʢʩʪʦʚɸʀʉʊ19(ʂʘʟʘʥʴ)

Åʇʨʝʜʩʪʘʚʣʝʥʜʦʢʣʘʜʥʘʢʦʥʬʝʨʝʥʮʠʠʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʫʯʘʩʪʠʝʤ

çʄʘʪʝʤʘʪʠʯʝʩʢʠʝʤʝʪʦʜʳʨʘʩʧʦʟʥʘʚʘʥʠʷʦʙʨʘʟʦʚè(ʈɸʅ,ʄʦʩʢʚʘ)

Å 2ʩʪʘʪʴʠʚSpringer:
«FastNearest-NeighborClassifierBasedonSequentialAnalysisofPrincipalComponents»

«Computation-EfficientFaceRecognitionAlgorithmUsingaSequentialAnalysisofHigh

DimensionalNeural-NetFeatures»


