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B. Jacob, et al., Quantization and Training of Neural Networks for Efficient Integer-Arithmetic-Only Inference, IEEE Conference on
Computer Vision and Pattern Recognition, pp. 2704 - 2713, 2018.
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Google
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TF 91.72 61.76 7.04 28.16
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TFLite

Raspberrypil o o> | 90.11 502.6 6.95 27.81
Google TF 80.11 44.07 3.23 12.93
colab
GooBle | reiite ints| 79.12 | 12.80 3.19 3.240
colab
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Raspberrypi| TFLite_int8| 79.12 98.79 3.19 3.240

TFLite

Raspberrypi float32 79.67 139.1 3.19 12.80
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MNIST CIFAR — 10 MNIST CIFAR — 10
LeNet 99.18% - 98.97%
VGG-7 98.87% 91.31% 98.73% 89.09%

RUBEITES AL

ETFILY A4 X (MB)

| R | sfEfk

Alexnet 13.4 497

ResNetl18 30.1 12.5
ResNet50 60 5-18w

Best case 420.07 18.96

42
Advanced Technology Forum 2023 Spring



TNT+ES5FE D

SFENE RS | FEMIR TNTO#A | INTHESZEE
ERFE

Alexnet 88.41% 88.64% 87.2% 80.38%
ResNet18 85.4% 93.39% 81.4% 90.75%
ResNet50 81.64 93.92% 80.1% 90.56%
Best case 96.98 97.19 94.38 95.68%
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* On-Device Training Under 256KB Memory: Tiny Training

Engine, Quantization-Aware Scaling, Operator reordering
IC&k Y, IATBYTH Y TNA RFE AR

1256KB constraint

TensorFlow (cloud) 652 B

PyTorch (cloud)

MNN (edge) <A
Tiny Training Engine R « 7.3x%
- L . ' 4.1MB
+ Quantization-aware scaling «— 1.4x
+ Sparse layer/tensor update I20 R 101X ———
_ . 149 KB '
+ Operator reordering ] 2.8X
2077x
0.1 MB 1MB 10 MB 100 MB

Ji Lin, et al., On-Device Training Under 256KB Memory, NeurolPS 2022
https://tinyml.mit.edu/
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H. Ren, et al., TinyOL: TinyML with Online-Learning on Microcontrollers, International
Joint Conference on Neural Network 2021, IEEE.
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