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ABSTRACT

This letter presents a study on selective
down-sampling techniques designed to enhance the
efficiency of convolutional neural networks (CNNs).
By selectively adjusting the resolution of feature lay-
ers based on the down-sampling mask, this method
aims to improve efficiency. We develop a network
that is 80% lighter than the baseline scheme, and in-
troduce several methods to mitigate the performance
degradation of light weight networks. The perform-
ance of the proposed methods is evaluated through

extensive experiments.
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Fig. 1. Comparison of Down-sampling Methods (Top:
Mask-based ~Selective Down-sampling, Middle: Dilated
Convolution, Bottom: Standard Convolution with stride 2)
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Table 1. Performance comparison of the proposed method
and comparative methods on the Cityscapes dataset.
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Baseline[4] - - - 0.77 690M
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Prop. 2 (0] (0] (0] 0.77 140M
QI8 A5 sttt tlEo] AP ok AER AltellA

22 45 W7 s(Prop. 2), Eol ARSE= ARk
Fog Qlaf Allede] 4% ZstA|RE Blal 73t
LT o] AlalEleld s &1 < alsiek

A Jpe] 7 Al El=el] s el Al
Aol & HolA] dgkort, 71ee] wh e 34l 4

(¢3

S el Slamlees Aslof sl7) whl, e g
7] ofel) s alshs A} ol 4 Slek w
e, ARkl £ G5 ALgall abAel sk
b} e Ao dlc)

=
N
.

%1—501]/{‘131_:_ <] 1o o 11 o = T
A e AR F)ge] B T Al
PAF A 914 delel] B IS Al
Moz vhe AE Gomm, A5 3% glo] Ak
29 % 9l A9 Tk AE Mol B ATE
Aaalsick w5 714 o) s0% A} B lESlE

124

1]

[2]

[3]

[4]

[5]

[6]

References

L.-C. Chen, et al.,, “Encoder-decoder with
atrous separable convolution for semantic
image segmentation,” in Proc. ECCYV, 2018.
M. J. A. Shanto, et al, “Lightweighted
real-time object detection on a custom edge
device,” J. KICS, vol. 49, no. 10, pp. 1447-
1457, Oct. 2024.

G. Benjamin and D. M.
“Submanifold sparse convolutional networks,”
arXiv preprint arXiv:1706.01307, 2017.

R. Hesse, et al., “Content-adaptive down-

Laurens,

sampling in convolutional neural networks” in
Proc. IEEE CVPRW, 2023.

M. Cordts, et al., “The cityscapes dataset for
semantic urban scene understanding,” in Proc.
IEEE CVPR, 2016.

K. He, X. Zhang, S. Ren, and J. Sun, “Deep
residual learning for image recognition,” in
Proc. IEEE CVPR, 2016.



