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High resolution inputs
give high accuracy.😄

😭
High resolution inputs are
computationally expensive !

Large Inputs for CNNs



Question: How do humans recognize objects in large images efficiently?

Ø We (sequentially) attend to some important regions.

Recognize Person Recognize TrainOriginal Image

Spatial Redundancy
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(3 * 18.4% = 55.2% FLOPs)

u Challenge I: How to identify class-discriminative regions?

(without ground truth bounding boxes)

u Challenge II: How to determine the number of class-discriminative regions?

(to adaptively allocate computation across different inputs)
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Leveraging Discriminative Image Patches



No

… … …

pT
<latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit>

GFNet   Output:  pT
<latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit><latexit sha1_base64="RJRA9NtCkahJFiQedgQSYupT+CY="></latexit>

Crop

5

GFNet
p1

<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

GFNet
p2

<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

No

Crop

Resize

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

                         ?   Output:  p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

Yesmaxjp1j>⌘1
<latexit sha1_base64="uT0yrUfSX2KuyiO9Q3UWrd0XUqs="></latexit><latexit sha1_base64="uT0yrUfSX2KuyiO9Q3UWrd0XUqs="></latexit><latexit sha1_base64="uT0yrUfSX2KuyiO9Q3UWrd0XUqs="></latexit><latexit sha1_base64="uT0yrUfSX2KuyiO9Q3UWrd0XUqs="></latexit>

                         ?maxjp2j>⌘2
<latexit sha1_base64="hvPFZy0qU/oJXLvwyXKQVMNNOuA="></latexit><latexit sha1_base64="hvPFZy0qU/oJXLvwyXKQVMNNOuA="></latexit><latexit sha1_base64="hvPFZy0qU/oJXLvwyXKQVMNNOuA="></latexit><latexit sha1_base64="hvPFZy0qU/oJXLvwyXKQVMNNOuA="></latexit>

  Output:  Yes p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

Glance

Focus (by Reinforcement Learning)

Dynamic Inference

A Two-stage Framework



• Allocating computation

unevenly across different

samples
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Dynamic Inference



Recurrent
NetworksConvNets Feature

Maps
Feature
Vectors

Cropping &
Resizing

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

h⇡
2

<latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit>

…

Patch Proposal
Network

Crop

Crop

l2
<latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit>

l3
<latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit>

h⇡
1

<latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit>

7

Global Encoder

fg
<latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit>

x̃1
<latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit>

Resize

…x̃3
<latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit>

x̃2
<latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit>

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

Crop

Crop

Local Encoder

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

…

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

e3
<latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit>

e1<latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit>

e2<latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit>

ē1
<latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit>

ē2
<latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit>

Global Pooling

…

ē3
<latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

Classifier

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

…

hc
2

<latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit>

hc
3

<latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit>

hc
1

<latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit>

p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

p3
<latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit>

p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

Network Architecture 



⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

h⇡
2

<latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit>

…

Patch Proposal
Network

Crop

Crop

l2
<latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit>

l3
<latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit>

h⇡
1

<latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit>

Recurrent
NetworksConvNets Feature

Maps
Feature
Vectors

Cropping &
Resizing

e3
<latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit>

x̃1
<latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit>

Resize

Global Encoder

e1<latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit>

ē1
<latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit>

Local Encoder

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

fg
<latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit>

e2<latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit>

ē2
<latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit>

……

Global Pooling

…x̃3
<latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit>

x̃2
<latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit>

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

ē3
<latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

Classifier

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

…

hc
2

<latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit>

hc
3

<latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit>

hc
1

<latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit>

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

Crop

Crop

p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

p3
<latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit>

p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

Random 
Location

Random 
Location

Minimize Average
Cross-entropy

Loss
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Training (1/3) - warm-up



⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

h⇡
2

<latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit>

…

Patch Proposal
Network

Crop

Crop

l2
<latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit>

l3
<latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit>

h⇡
1

<latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit>

Recurrent
NetworksConvNets Feature

Maps
Feature
Vectors

Cropping &
Resizing

e3
<latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit>

x̃1
<latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit>

Resize

Global Encoder

e1<latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit>

ē1
<latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit>

Local Encoder

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

fg
<latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit>

e2<latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit>

ē2
<latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit>

……

Global Pooling

…x̃3
<latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit>

x̃2
<latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit>

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

ē3
<latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

Classifier

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

…

hc
2

<latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit>

hc
3

<latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit>

hc
1

<latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit>

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

Crop

Crop

p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

p3
<latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit>

p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

Random 
Location

Random 
Location

Minimize Average
Cross-entropy

Loss
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Training (2/3) - learn to 
select patches with RL



Minimize Average
Cross-entropy

Loss

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

h⇡
2

<latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit>

…

Patch Proposal
Network

Crop

Crop

l2
<latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit>

l3
<latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit>

h⇡
1

<latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit>

Recurrent
NetworksConvNets Feature

Maps
Feature
Vectors

Cropping &
Resizing

e3
<latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit>

x̃1
<latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit>

Resize

Global Encoder

e1<latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit>

ē1
<latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit>

Local Encoder

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

fg
<latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit>

e2<latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit>

ē2
<latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit>

……

Global Pooling

…x̃3
<latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit>

x̃2
<latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit>

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

ē3
<latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

Classifier

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

…

hc
2

<latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit>

hc
3

<latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit>

hc
1

<latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit>

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

Crop

Crop

p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

p3
<latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit>

p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

r2 = p2 � p1
<latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit>

r3 = p3 � p2
<latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit>

Maximize the
Discounted Rewards
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Training (2/3) - learn to 
select patches with RL



Minimize Average
Cross-entropy

Loss

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

⇡
<latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit><latexit sha1_base64="hHNFolDtD0FWGxLd/DCkmMHenC8="></latexit>

h⇡
2

<latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit><latexit sha1_base64="Oi6gJZnSXCzMAMle3I7EqKgr4/E="></latexit>

…

Patch Proposal
Network

Crop

Crop

l2
<latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit><latexit sha1_base64="+GT41EVlbApGD3f3s7Sv2RyDh1I="></latexit>

l3
<latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit><latexit sha1_base64="Yqb6vjhUXKNV+h0VmnEhcGOoaI0="></latexit>

h⇡
1

<latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit><latexit sha1_base64="Cr+MoY6ofo043QFfJXptsajCD9g="></latexit>

Recurrent
NetworksConvNets Feature

Maps
Feature
Vectors

Cropping &
Resizing

e3
<latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit><latexit sha1_base64="ckxb/F+6wqj1T58xhBLBan+IR6w="></latexit>

x̃1
<latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit><latexit sha1_base64="269fHcC1RTNQWjNv1EKbdudWtbc="></latexit>

Resize

Global Encoder

e1<latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit><latexit sha1_base64="a2KYSCVqqA3N3ZGoBr0b/H+B9ls="></latexit>

ē1
<latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit><latexit sha1_base64="wC4veUD/cdAK2rD1kss3kJUlwOs="></latexit>

Local Encoder

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

fg
<latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit><latexit sha1_base64="I+RSfeiNIuOa8Tqmb1SBLChTtAc="></latexit>

e2<latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit><latexit sha1_base64="GdlcW5qLPAelAL+fw631WrOuQDE="></latexit>

ē2
<latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit><latexit sha1_base64="rj2HbvPhuNTaRDNWjLJx4a2ZKQM="></latexit>

……

Global Pooling

…x̃3
<latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit><latexit sha1_base64="vSiqZK8kWXIgHiQkrkonRHWY/O4="></latexit>

x̃2
<latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit><latexit sha1_base64="1xM3IKd8z7Tb6kwzqQD8sW7QDFs="></latexit>

Input: Image x
<latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit><latexit sha1_base64="lyXPEX8p88Wz9vZg+AJY5Ww22Pk="></latexit>

ē3
<latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit><latexit sha1_base64="lYMSLilqADlef6TKeUFkMxFg3co="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

Classifier

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

fc
<latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit><latexit sha1_base64="Xlq4arAc+IQXsRnM5wU6RY06/G8="></latexit>

…

hc
2

<latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit><latexit sha1_base64="jcF42qyGm5vufDTI/rZkwBL2PDE="></latexit>

hc
3

<latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit><latexit sha1_base64="NrqT0itK4btTBrhZ8R4CtgqElR8="></latexit>

hc
1

<latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit><latexit sha1_base64="aoybWGqjpY+9zDV3vVRmA5aZRLU="></latexit>

fl
<latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit><latexit sha1_base64="VXGnBpf+o/t8akLDsYEpkCr4iKM="></latexit>

Crop

Crop

p2
<latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit><latexit sha1_base64="Tm6/aOb6GBTxHEFcAQV0Cr3xLzg="></latexit>

p3
<latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit><latexit sha1_base64="Cu+UMJeBfQBQNLGazDxknF9E8/M="></latexit>

p1
<latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit><latexit sha1_base64="x20ZKelPkHmhKJ1Nm09Lg/k0OKk="></latexit>

r2 = p2 � p1
<latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit><latexit sha1_base64="RX83lA3UM+WF+gm/ooT7Jyw+NKA="></latexit>

r3 = p3 � p2
<latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit><latexit sha1_base64="HSogbQCmFA+84og33dk8lNVSCas="></latexit>

Maximize the
Discounted Rewards
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Training (3/3) - finetune CNNs
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GF-MobileNet-V3 GF-EfficientNet

Results (FLOPs)
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GF-ResNet

Results (FLOPs)
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GF-MobileNet-V3 GF-ResNet

Results (iPhone XS Max)



15

Results (visualization)
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Results (visualization)
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