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Abstract

In this paper, we propose a multi-block deep learning structure for improving face recognition rate. The recognition
structure of the proposed deep learning consists of three steps: multi-blocking of the input image, multi-block selection
by facial feature numerical analysis, and perform deep learning of the selected multi-block. First, the input image is
divided into 4 blocks by multi-block. Secondly, in the multi-block selection by feature analysis, the feature values of the
quadruple multi-blocks are checked, and only the blocks with many features are selected. The third step is to perform
deep learning with the selected multi-block, and the result is obtained as an efficient block with high feature value by
performing recognition on the deep learning model in which the selected multi-block part is learned. To evaluate the
performance of the proposed deep learning structure, we used CAS-PEAL face database. Experimental results show that
the proposed multi-block deep learning structure shows 2.3% higher face recognition rate than the existing deep learning
structure.
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Input face image

Multi-blocking of the input image

Multi-block selection by
features numerical analysis

Perform selected multi-block
deep learning

Face
recognition

Fig. 1. The flowchart of proposed multi-block deep learning
recognition.
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Table 1. Deep learning structure for full face image.

E LA L= olo|xE HeEld #x

No Type Filters Size/Stride Output
1 Conv 64 3x3/1 448 x 448
2 Conv 64 3x3/1 448 x 448
3 Conv 64 3x3/1 448 x 448
4 Max 2x2/2 224 x 224
5 Conv 128 3x3/1 224 x 224
6 Conv 128 3x3/1 224 x 224
7 Conv 128 3x3/1 224 x 224
8 Max 2x2/2 112 x 112
9 Conv 256 3x3/1 112 x 112
10 Conv 256 3x3/1 112 x 112
11 Conv 256 3x3/1 112 x 112
12 Max 2x2/2 56 x 56
13 Conv 512 3x3/1 56 x 56
14 Conv 512 3x3/1 56 x 56
15 Max 2x2/2 28 x 28
16 Conv 512 3x3/1 14 x 14
17 Conv 512 3x3/1 14 x 14
18 FC 1040
19 Drop 1040
20 SM

Table 2. Deep learning structure for two-part image.

¥ 2252 olnjXE HAd 7=

No | Type Filters Size/Stride Output
1 Conv 64 3x3/1 320 x 320
2 Conv 64 3x3/1 320 x 320
3 Max 2x2/2 160 x 160
4 Conv 128 3x3/1 160 x 160
5 Conv 128 3x3/1 160 x 160
6 Max 2x2/2 80 x 80
7 Conv 256 3x3/1 80 x 80
8 Conv 256 3x3/1 80 x 80
9 Conv 256 3x3/1 80 x 80
10 Max 2x2/2 40 x 40
11 Conv 512 3x3/1 20 x 20
12 | Conv 512 3x3/1 20 x 20
13 Max 2x2/2 10 x 10
14 | Conv 512 3x3/1 10 x 10
15 | Conv 512 3x3/1 10 x 10
16 FC 1040
17 Drop 1040
18 SM

(937)
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Table 3. Deep learning structure for quadruple image.

i

3 45 olo|x|E HEld #=

No | Type Filters Size/Stride Output
1 Conv 64 3x3/1 128 x 128
2 Conv 64 3x3/1 128 x 128
3 Max 2x2/2 64 x 64
4 Conv 128 3x3/1 64 x 64
5 Conv 128 3x3/1 64 x 64
6 Max 2x2/2 32 x 32
7 Conv 256 3x3/1 32 x 32
8 Conv 256 3x3/1 32 x 32
9 Conv 256 3x3/1 32 x 32
10 Max 2x2/2 16 % 16
11 Conv 512 3x3/1 16 x 16
12 Conv 512 3x3/1 16 x 16
13 Max 2x2/2 8 x 8
14 | Conv 512 3x3/1 8 x 8
15 | Conv 512 3x3/1 8 x 8
16 FC 1040
17 Drop 1040
18 SM
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Table 4. Comparison of face recognition rate between VGGNet
and proposed deep leamning structure.
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Age 97.4 100
Background 99.5 100
Distance 99.6 100
Expression 99.4 100
Light 62.2 68.5
Face Recognition
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Fig. 12. Comparison of face recognition rate of VGGNet
and proposed Deep lunning structure.
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