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2012 12 layers

2014 <50 layers

2015 >1000 layers

©

2016 20-100 layers

2020 50-200 layers
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| Input | VanillaNet-5 | VanillaNet-6 | VanillaNet-7/8/9/10/11/12/13
stem | 224224 | 4x4, 512, stride 4
; [1x1, 1024]%1 | [I1x1, 1024]x 1 [1x1, 1024]x2
stagel 36X56 | ‘MaxPool2x2 | MaxPool 2x2 MaxPool 22
[1x1,2048]x1 | [Ix1,2048]x1 [1x1,2048]x1
g ge?) IRw D
fages 28X 28 MaxPool 2x2 MaxPool 2x2 MaxPool 2x2
stage3 14 14 [1x1, 4096]x1 [1x1,4096]x1 [1x1, 4096]x 1/2/3/4/5/6/7
slage- MaxPool 2x2 MaxPool 2x2 MaxPool 2x2
staged | TxT | | [1x1,4096]x1 | [1x1,4096]x 1
e AvgPool 7x7
classifier TIx 7 1% 1. 1000
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As(mh,w,c) — Z ai,j,cA($i+h,j+w,c) + bc Combiue
. —— - |
O(CONV) = H x W x Cip, X Cpyy X k2 : .
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Network Deep train. | Series act. | Top-1 (%)
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76.13
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0 VGG16-BN paasaiee
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721 "CG:"BN /" RepVGGAD  MobileNetv2
VGGI1-BN  ReésNet-18TNR
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Model | Params (M) | FLOPs (B) | Depth | Latency (ms) | Acc (%) | Real Ace (%)
MobileNetV3-Small {21} 25 0.06 48 6.65 67.67 7433
MobileNetV3-Large [21) 55 ' 0.22 | 48 ’ 7.83 ‘ 74.04 | £0.01
ShuffleNetV2x 1.5 [39) 35 0.30 51 7.23 7300 8019
ShuffleNetV2x2 [21] J 74 ‘ 0.58 | 51 ’ 7.84 ‘ 76.23 | 82,72
RepVGG-AD (3] 8.1 1.36 23 3.22 72.41 79.33
RepVGG-AL [12) 128 2.37 23 324 74.46 £1.02
RepVGG-BO [12) 14.3 3l 29 388 75.14 81.74
RepVGG-B3 [12) 110.9 26.2 29 421 £0.50 86.44
VIiTAE-T [48) 4R ) 67 13.37 75.3 8§29
VITAE-S [48) 236 5.6 116 2213 32.0 87.0
VITAEV2-S [35) 19.2 5.7 130 24,53 826 87.6
ConvNextV2-A [46] 37 0.55 41 6.07 76,2 82,79
ConyNextV2-F [46) 52 0.78 41 6.17 78.0 84.08
ConvNextV2-P [46] 9.1 1.37 41 6.29 79,7 85.60)
ConvNextV2-N [46] 15.6 245 47 6.85 81.2 -
ConvNextV2-T [46) 28.6 447 59 8.40 825 -
ConvNextV2-B [46] 88,7 154 113 15.41 843 -
Swin-T [31) 28.3 45 48 10.51 81.18 86,64
Swin-S [31] J 49.6 ’ 8.7 | 96 ’ 20.25 ’ 83.21 87.60
ResNet-18-TNR [45) 1.7 1.8 I8 312 70.6 79.4
ResNet-34-TNR {45] 218 37 34 5.57 75.5 834
ResNet-50-TNR [45] 25.6 4.1 S0 7.64 798 85.7
VanillaNet-5 15.5 5.2 5 1.61 7249 79.66
VanillaNet-6 325 6.0 6 20 76,36 R2.86
VanillaNet-7 328 6.9 7 2.27 7798 84.16
VanillaNet-8 37.1 7.7 8 256 79.13 R85.14
VanillaNet-9 414 8.6 9 291 T9.87 85.66
VanillaNet-10 457 9.4 10 3.24 £0.57 £6.25
VanillaNet-11 50,0 10,3 I 359 8108 86.54
VanillaNet-12 54.3 1.1 12 3.82 81.55 86.81
VanillaNet-13 58.6 119 13 426 8205 87.15
VanillaNet-13-1.5 1278 26.5 13 783 82.53 K748
VanillaNet-13-1.5x! 127.8 489 13 9.72 83.11 §7.85
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class Block{nn.Module):
def __init_ (self, dim, dim_out, act_num=3, stride=2, deploy=False):

-

super().__init_ ()
self.act_learn = 1
self.deploy = deploy
if self.deploy:
, = L. i . self.conv = nn.Conv2d(dim, dim_out, kernel_size=1)
As(lh,w,c) - E az,],cA(xz+lz,]+w,c) + bc ) ! ’
elze:
'L,jE{—'Il,n} self.convl = nn.Sequential(
class activation{nn.ReLU): nn.Conv2d(dim, dim, kernel_size=1},

def _ init_ (self, dim, act num=3): nn.BatchMorm2d(dim, eps=le-6),

et

super{activation, self).__init_ ()
) L self.conv2 = nn.Sequential(
self.weight = torch.nn.Parameter(torch.randn{dim, 1, act_num*2 + 1, act_num*2 + 1)) . . .
nn.Conv2d(dim, dim_out, kernel_size=1),
= chMorm2d (dim, eps=1le- .
self.bn nn.Batchhorm2d(dim, 1e-6) nn.BatchNorm2d(dim_out, eps=le-&)

self.dim = dim )

self.act_num = act_num

self.pool = nn.Identity() if stride == 1 elze nn.MaxPool2d(stride)
def forward(self, x): self.act = activation{dim_out, act_num)
return torch.nn.functional.conv2d(
super{activation, self).forward(x), def forward(self, x)
self.weight, self.bias, padding=(self.act_num*2 + 1}//2, groups=self.dim) if self.deploy:

® = self.conv(x)

®x = self.convl{x)

I ® = torch.nn.functional. leaky_relu(x,self.act_learn) I

x = self.conv2{x)
¥ = self.pool{x)

¥ = self.act(x)

return x
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class VanillaMet(nn.Module):
def __init_ (self, in_chans=3, num_classes=1088, dims=[96, 192, 384, 7&8],
drop_rate=8, act_num=3, strides=[2,2,2,11):

224 super(}.__init_ ()
e self.stem = nn.Sequential(
" nn.Conv2d{in_chans, dims[@8], kernel_size=4, stride=4),
4 ’ % R activation(dims[@], act_num)
4 )
224 58 1 : &
| 1 2
14 11 e - & celf.stages = nn.Modulelist()
for i in range(len(strides)):
3 iz 1024 2048 4096 | stage = Block({dim=dims[1i], dim_out=dims[i+1], act_num=act_num, stride=strides[i], deploy=deploy)
3 A0O5
1000 zelf.stages.append(stage)
R : A self.depth = len{strides
| Input | VanillaNet-S | VanillaNet6 | VanillaNet-7/8/9/10/11/12/13 g ‘ ]
224 %22 : 2, stri
siem I 224x224 l 4x4, 512, stride 4 self.cls = nn.Sequential(
blagcl 56)(56 ['x l. |024lx’)| 'lxl, |024|X’| [IX'. lozi!xz nn_&‘dap—higegygjaalzd([:lJlj}J
MaxPool 2x2 MaxPool 2x2 MaxPool 2x2 N
nn.Dropout (drop_rate),
stage? 28 % 28 [1x1,2048]x1 | [1x1,2048]x1 [1x1,2048]x1 nn.Conv2d{dims[-1], num_classes, 1),
& = MaxPool 2x2 MaxPool 2x2 MaxPool 2x2 )
) Y [1x1,4006]x1 | [1x1,4096]x1 [1x1, 4096] x 1/2/3/4/5/6/7
stage3 14512 | "MaxPool 2x2 | MaxPool 2x2 MaxPool 22
it ol NI i def forward(self, x):
staged | Tx7 | - [ [1x1,4096]x1 | [1x1,4096]x1 % = self.stem{x)
‘e AvgPool 7x7
slassi Ix 7
classifier 1x1, 1000 for i in range(self.depth):

w = self.stages[i](x)

x = self.cls(x)

return x.view(x.size(8),-1)
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512 1024 2048 4096
3 4095 1000
| Input | VanillaNet-5 | VanillaNet-6 | VanillaNet-7/8/9/10/11/12/13
stem | 224224 | 44,512, stride 4
B [1x1,1024]%1 | [1x1,1024]x 1 [1x1,1024]x2
stagel 36X56 | ‘MaxPool 2x2 | MaxPool 2x2 MaxPool 22
[1x1,2048]x1 | [Ix]1,2048]x1 [1x1,2048]x 1
e, 2
flaged 28X28 | ‘MaxPool 2x2 | MaxPool 2x2 MaxPool 2x2
i : [1x1,4006]x1 | [1x1,4096]x1 [1x1, 4096]x 1/2/3/4/5/6/7
stage3 14x14 | ‘MaxPool 2x2 | MaxPool 2x2 MaxPool 22
staged | TxT | - | [1x1,4096]%1 | [1x1,4096]x 1
saicif AvgPool 7x7
classifier Ix7 1% 1. 1000
10

@register_model
def wvanillanet_5(pretrained=False,in_22k=False, *¥*kwargs):
model = VanillaMet(dims=[1253+4, 256%*4, 512=4, 1824%4], strides=[2,2,2], **kwargs)

return model

@register_model

def vanillanet_G(pretrained=False,in_22k=False, **kwargs):
model = VanillaNet(dims=[128%4, 256%4, 512=4, 1024%4, 1824#4], strides=[2,2,2,1], **kwargs)
return model

@register_model

def vanillanet_7(pretrained=False,in_22k=False, **kwargs):
model = VanillaNet(dims=[128%4, 128%4, 256¥4, 512%4, 1824%4, 1924%4], strides=[1,2,2,2,1], **kuargs)
return model

@register_model
def vanillanet_B(pretrained=False, in_22k=False, **kwargs):
model = VanillaMet(dims=[128%4, 128+%4, 256%4, 512#4, 512%4, 1@24*4, 1924*4], strides=[1,2,2,1,2,11, **kwargs)

return model

@register_model
def vanillanet_o9(pretrained=False, in_22k=False, *¥kwargs):
model = VanillaNet(dims=[128%4, 128*4, 256%4, 512+%4, 512%4, 512*4, 1824*4, 1824*4], strides=[1,2,2,1,1,2,1], **kwargs)

return model

@register_model
def wvanillanet_l8(pretrained=False, in_22k=False, **kwargs):
model = VanillaNet(
dims=[128+4, 128%4, 256%4, 512%4, 512%4, 513*4, 512%4, 1824*4, 1824%4],
strides=[1,2,2,1,1,1,2,1],
*Fhwargs)

return model

@register_model
def vanillanet_11(pretrained=False, in_22k=False, **kwargs):
model = VanillaNet(
dims=[128%4, 128+4, 256%4, 5124, 512%4, 512%4, 512%4, 512=4, 1924*4, 1824%4],
strides=[1,2,2,1,1,1,1,2,1],
=Ehwargs)

return model
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1e3ZitE: https://arxiv.org/abs/2305.12972

RIBFREMEIE: https://github.com/huawei-noah/VanillaNet
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