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ShiftwiseConv: Small Convolutional Kernel with Large Kernel Effect
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Result

ADE20K SS and MS denote single- COCO. inputs (800*1280)
H H Method Params (M) | FLOPs (G) | APPX Apmask
scale and multi-scale evaluations SW-tiny %7 s
Method Crop | Params | FLOPs | mloU mloU Uni.RCpLK.Ne[-T [17] 89 749 51.8 44.9
ctho size M) G) (SS) (MS) Swin-T [36] . 86 745 50.4 43.7
SW-tiny 527 62 o [ 922 5006 o T 86 (AL Il
5 . .
SLaK-T [35] 5122 | 65 936 | 476 - UniRepLKNet-S [17] 113 835 53.0 | 459
Input UniRepLKNet-T[17] | 5122 | 61 946 | 486 491 Swin-S [36] 107 838 519 | 45.0
Swin-T [36] 5122 | 60 945 | 445 458 ConvNeX1-S [35] 108 827 | 519 | 450
InternImage-T [54] | 5122 | 59 944 | 479  48.1 SLaK-T [35] - - 513 | 443
l 1 SW-small 5122 88 | 1039 | 49.79 50.83
) 2 - -
' ComvNeXCS[38] | 5121 821 10271 487496 Monocular 3D object detection on nuScenes.
51x5 5x51 5x5 SLaK-S [35] 512 91 1028 | 494 -
UniRepLKNet-S [17] | 5122 | 86 1036 | 505 510 Method Lr schd [ mAP
] l Swin-S [36] 5122 | 81 1038 | 47.6 495 FCOS3D-SW-small Ix 3142
Internlmage-S [54] 5122 80 1017 50.1  50.9 F‘COS3D—UHiREpLKNC[—S 1x 31.38
¥ FCOS3D-ResNet101 w/DCN | 1x | 29.8
v

ImageNet classification. “T/C” denote transformer/ConvNet.

Input | Params | FLOPs | Acc
Method Type sirz) e | M) G) | (%)
SW-tiny C [224%| 31 50 |834 83.46
. UniRepLKNet-T[17]| C |2242| 31 49 [832
UniRepLKNet FastViT-SA24 [48] | T |2562| 21 38 (826
PVTv2-B2 [53] T [2242| 25 40 [82.0
input Structure Perspective input CoAtNet-0[13] T [224%2| 25 42 |81.6
f T — 3;3 313 DeiT III-S [47] T 2242 22 46 |81.4
ditaion 1 dilation 1 dilation 2 dilation3 dilation 4 gl"i’;’(v%[j;” 58] 1371 g 3‘;22 gg 560 g;g
— Re-parameterize SW-small C (2247 56 | 94 [83.9
f+4:J> UniRepLKNet-S[17]| C |2242| 56 | 9.1 |[83.9
ConvNeXt-S [38] C [224%2| 50 8.7 |[83.1
HorNet-T [44] C |224%2| 23 39 |[83.0
FastViT-SA36 [48] T |256%2| 30 56 |83.6
CoAtNet-1[13] T |224%2| 42 84 |83.3
SLaK-S [35] C |224%2| 55 98 |83.8
FastVIT-MA36 [48] | T |2562| 43 79 |83.9
2 8 &; G %% SwinV2-S/8 [37] T |2562| 50 12 [83.7
RepLKNet-31B [16] | C |2242| 79 153 |83.5
PVTv2-B5 [53] T |224%2| 82 11.8 |83.8




Operator inference

Inference throughput comparison. The symbol

*indicates the use of efficient large-kernel convolutions
provided by RepLKNet. The symbol ® denotes Rep.

Method | Throughput (img/s) | IN-1K acc.
SW-tiny 378 83.4
SLaK-T ®% [35] 638 82.5
UniRepLKNet-T [17] 1125 83.2
SLaK-T [35] 371 82.5
SLaK-T ® [35] 174 82.5
SW-small 243 83.9
SLaK-S ®% [35] 385 83.9
UniRepLKNet-S [17] 689 83.8
SLaK-S [35] 217 83.8
SLaK-S ® [35] 108 83.8
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Operator inference speed optimization:

@ Multi-path feature reuse

@ Separable convolution + feature shifting
® Coarse-grained sparsity

@ CUDA operator optimization techs
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124 Summary

Basic feature
extraction

Large convolutional IEALYINE
CINELS

Information fusion
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Thank you!
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