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Agenda

• Measures of efficiency

• Examples of efficient architectures:
• SqueezeNet
• MobileNet V1-V3
• MnasNet
• EfficientNets
• RegNets
• Performers

• Not covering efficiency improving methods (pruning, quantization, etc.)

https://machinethink.net/blog/mobile-architectures/



Measuring Efficiency

DL4CV @ Weizmann

• Number of parameters
• MAdds/MACs
• FLOPs

• Training/inference time
• Memory usage
• Power consumption

• Hardware specific

$ from fvcore.nn import FlopCountAnalysis
$ flops = FlopCountAnalysis(model, input)
$ flops.total()
274656
$ flops.by_module_and_operator()
{'': Counter({'conv': 194616, 'addmm': 80040}),
'conv1': Counter({'conv': 48600}),
'conv2': Counter({'conv': 146016}),
'fc1': Counter({'addmm': 69120}),
'fc2': Counter({'addmm': 10080}),
'fc3': Counter({'addmm': 840})}

import torch.autograd.profiler as profiler

torch.cuda.Event(enable_timing=True)
torch.cuda.synchronize()

pytorch_total_params = sum(p.numel() for p in model.parameters())

pytorch_total_params = sum(p.numel() for p in model.parameters() if p.requires_grad)



Efficient Architectures

DL4CV @ Weizmann



SqueezeNet

DL4CV @ Weizmann
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MobileNetV1

DL4CV @ Weizmann
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MobileNetV2

DL4CV @ Weizmann

Depthwise separable 
convolution V2
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Mnasnet

DL4CV @ Weizmann

Mobile - neural 
architecture search

RNN



MobileNetV3

DL4CV @ Weizmann

NetAdapt

H-swish = x * ReLU6(x + 3) / 6



EfficientNets

DL4CV @ Weizmann



Performers

DL4CV @ Weizmann



Regnets

DL4CV @ Weizmann



It’s official, another season is coming!


