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Abstract :

In this paper, we propose an on-device machine learning method that can perform

machine learning in the Android mobile environment. Recently, as the demand for mobile devices

such as smartphones and embedded devices

increases,

the demand for on-device machine

learning to operate machine learning in low-performance devices is also increasing. Therefore, in

this paper, we study the process for performing machine learning in a mobile environment with

low performance and low cost, rather than server computer oriented machine learning as in the

past, and how to create a model file for a mobile environment using the PyTorch mobile. In

addition, using the model file generated according to the proposed method, a human skin picture

is input to a smartphone which installed Android operating system. Thereafter, the analysis result

generated by smartphone

is compared with the analysis result on the server computer to

evaluate the accuracy. As a result, when using independently builded on-device machine learning,

the classification accuracy was 93.9% on average compared to the existing server computer

oriented analysis results.
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Table 1. Source code example to create a

l

mobile model

Algorithm 1. create_model_mobile(model)
1. torch.save(net.state_dict(), model)

2. dst_model = torch.load(model)

3. net = UNet()

4. net.load_state_dit(dst_model)

5. net.eval()

6. script_model = torch.jit.script(net)

7 script_model._save_for_lite_interpreter(‘.
" /script_model’)

8 optim_model = optimize_for_mobile(‘./sc
" ript_model’)

9 optimize_model._save_for_lite_interprete

r(‘./optim_model’)
Algorithm 2. load_model mobile(model)
1. return LiteModuleLoader.load(model)

(b) Server model (c) Mobile model

(a) Original
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Fig. 2. Original photo and pore analysis by

each device
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Table 2. Hyper—parameters of the neural network used in the experiment

Kernel size Stride Max pool Activator Input nodes
37 1 - ReLu 64% % 1
33 2 33 - 64°% * 48
3 1 - ReLu 32° x 48
33 2 33 - 32% % 96
33 1 - RelLu 16% * 96
3 2 3 - 16% * 192
3 1 - ReLu 8% % 192
27 2 - LeakyReLU 8% x 384
33 1 - RelLu 16% = 384
2’ 2 - LeakyReLU 16% * 192
33 1 - RelLu 32% % 192
2° 2 - LeakyReLU 32% % 96
33 1 - RelLu 64°% * 96
1° 1 - SoftMAx 64° * 48
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