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Moore’s Law to Extreme Scaling
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Manufacturability Status & Challenges
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Challenge: Failure (Hotspot) Detection

Pre-OPC Layout Post-OPC Mask Hotspot on Wafer

I RET: OPC, SRAF, MPL
I Still hotspot: low fidelity patterns
I Simulations: extremely CPU intensive
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Hotspot Detection Hierarchy

Increasing 
verification
accuracy 

Sampling

Hotspot Detection

Lithography Simulation

(Relative) CPU runtime at each level

I Sampling (DRC Checking):
scan and rule check each region

I Hotspot Detection:
verify the sampled regions and report potential hotspots

I Lithography Simulation:
final verification on the reported hotspots
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Pattern Matching based Hotspot Detection

library'
hotspot&

Pa)ern'
matching'

hotspot&hotspot&

detected�

hotspot&

undetected�

detected�
Cannot&detect&
hotspots&not&in&
the&library&

I Fast and accurate
I [Yao+,ICCAD’06], [Lin+,DAC’2013], [Wen+,TCAD’14], [Tseng+,SPIE’19]
I Hard to detect non-seen pattern
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Conventional Machine Learning based Hotspot Detection

Non$
Hotspot�

Hotspot�

Hotspot&
detec*on&
model&

Classifica*on&

Extract&layout&
features&

Hard,to,trade$off,
accuracy,and,false,
alarms,

I Train a model to predict new patterns
I Decision-tree, ANN, SVM, Boosting ...
I [Ding+,TCAD’11],[Yu+,JM3’15],[Zhang+,ICCAD’16], [Ye+,DATE’19]
I Hard to balance accuracy and false-alarm
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Deep Learning based Hotspot Detection

…
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Fig. 3: The architecture of MTNN.
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Cluster1

Learned boundary

Real boundary

Labeled non-hotspots
Unlabeled samples

Fig. 4: Illustration of how MTNN works.

clustering are jointly learned. The two streams share layers for
feature extraction at the early stages and then split into two
branches [29]. The shared layers include two convolutional
layers, one ReLU layer, and one max pooling layer. The
kernel sizes and the number of kernels are annotated in the
figure. The max pooling layer performs 2⇥ 2 downsampling.

For hotspot detection, the classification stream is used to
do pseudo-labeling and the final hotspot detection, while the
clustering stream is used to estimate labeling confidence with
weights. Fig. 4 illustrates how the MTTNN works. The blue
and orange dots are labeled hotspots and labeled nonhotspots

separately, the solid red line is the real boundary between
them. With jointly learned clustering and classification, we
got the green dash line as the learned boundary. The grey
square is the unlabeled samples. For unlabeled samples xi

and xj , if we used the trained model to assign pseudo labels,
sample xi is pseudo-labeled wrongly while sample xj is
pseudo-labeled correctly. If we start the next training using the
pseudo-labeled samples without computing weight through
clustering, then wrongly-labeled xi could compromise the
final prediction performance. Clustering analyzes samples’
distributions and divides samples into two clusters. Samples
with the same labels tend to be in the same cluster due to
their similar distributions. A sample’s average distance to
the predicted cluster represents its labeling confidence. The
longer the distance is, the less the labeling confidence is. As
shown in Fig 4, di > dj , it means that the wrongly pseudo-
labeled sample xi has lower confidence than correctly pseudo-
labeled sample xj . xi should have less influence on model
training. Therefore, lower weight is assigned to xi to alleviate
its influence.

The individual layers for two streams are identical except
that the weights are learned separately and the loss functions
are different. The classification stream behaves as an ordinary
hotspot detector as in other neural network architectures. It
can predict labels for unlabeled samples and its loss function
for training is the weighted cross entropy where the weights
come along with data samples. The loss function is defined
as follows,

Lclass = �
NX

i=1

wi(

KX

k=1

yk
i log ŷk

i ), (3)

where N is the number of input samples, K is the number of
classes, which is 2 in hotspot detection. Vectors yi and ŷi are
the one-hot encoding of actual class labels and the softmax
output for ith sample, respectively. Weight wi indicates the
confidence of the ith sample’s label. The weights for labeled
samples are set to 1, while the weights for unlabeled samples
are calculated during the training with the clustering stream.

The main target of clustering stream is to determine the
weights of unlabeled samples based on their distances to
the predicted clusters. To further alleviate the influence of
untrusted labeling, pairwise constraints [37] are introduced
for the loss function of clustering. A pairwise constraint is
a pair of samples with the information of whether they are
similar.

Definition 3 (Similar pair). If the labels of the two samples
are the same, they are a similar pair, vice versa.

For a labeled sample, its actual label is used. For an
unlabeled sample, the pseudo-label predicted from the classi-
fication stream is used.

Pairwise constraints can be generated by enumerating al-
l pairs from the labeled or pseudo-labeled data samples.
Clustering training with pairwise constraints enables better
tolerance to labeling error for unlabeled data. The output
of the final softmax layer in the clustering stream could be
seen as the distribution probability over different clusters.

ASPDAC’19

I Success has been achieved: [Yang+,TCAD’19], [Chen+,ASPDAC’19], [Jiang+,DAC’19]
I Two-stage flow and a lack of guidances from supervised information
I Question: Can we learn more informative and discriminative features?
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Metric Learning in Daily Life

I Several applications of metric learning for similarity measures

Recognizing handwriting

Automatic detection of faces
Search Engines to match a query (could be text, image and etc.)
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Basic Concepts of Metric Learning

Definition
Learning a metric that quantify the similarity or the “distance” between every pair of samples
in a dataset.

I Pre-defined Metrics: Metrics which are fully specified without the knowledge of data.
For example, Euclidian Distance.

D(x1, x2) = (x1 − x2)
>(x1 − x2)

I Metrics which can only be defined with the knowledge of the data. For example,
Mahalanobis Distance

D(x1, x2) = (x1 − x2)
>M(x1 − x2)
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Deep Metric Learning

Deep Metric Learning

Deep metric learning maps an image into a feature vector in a manifold space via deep
neural networks. In this manifold space, the Euclidean distance (or the cosine distance)
can be directly used as the distance metric between two points.

I Measuring the similarity among different layout designs is extremely crucial
I Supervised Feature Extractor: learn feature embedding with label information to well

represent layouts
I Less manually design
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Attention Mechanism: An Example in Computer Vision

Channel-wise Attention in Semantic Segmentation

7 / 13

Channel-wise Attention in Semantic Segmentation
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bicycle (enhance)

environment (weaken)

human (enhance)
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Our Solution: Overview
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Pooling

3 ⇥ 3
<latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit>

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>

Pooling

5 ⇥ 5
<latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit>

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>
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Our Solution: Inception Module

Lmetric
<latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit>

Branch I: Deep
Metric Learner 

Inputs

Backbone 
Network

Branch II: Hotspot
Classification

Lprediction
<latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit>

Attention Module

Concat

Convolution

Fully Connected 

Inception Module 

Pooling

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>

Pooling

3 ⇥ 3
<latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit><latexit sha1_base64="RkNE8MEvJZAEPXGXaqKWq/fviZA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0msoMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8ATYyQAg==</latexit>

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>

Pooling

5 ⇥ 5
<latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit><latexit sha1_base64="zbZeJlMGwOt2ITpbmuhYH7DXjqs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilxxrpoYi4IbV+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lipq1/jZ/OIpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYbXfiZUkiJXbLEoTCXBmMzeJwOhOUM5sYQyLeythI2opgxtSCUbgrf88ippXVQ9t+rdX1bqN3kcRTiBUzgHD66gDnfQgCYwUPAMr/DmGOfFeXc+Fq0FJ585hj9wPn8AU66QBg==</latexit>

1 ⇥ 1<latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit><latexit sha1_base64="j9vx1RjYCMBpnTdRJQe7cbq2vQU=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyIoMegF48RzAOTJcxOZpMhs7PLTK8QQv7CiwdFvPo33vwbJ8keNLGgoajqprsrTJW06PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZLho8UYlph8wKJbVooEQl2qkRLA6VaIWj25nfehLGykQ/4DgVQcwGWkaSM3TSIyVdlLGwhPbKFb/qz0FWCc1JBXLUe+Wvbj/hWSw0csWs7VA/xWDCDEquxLTUzaxIGR+xgeg4qplbE0zmF0/JmVP6JEqMK41krv6emLDY2nEcus6Y4dAuezPxP6+TYXQdTKROMxSaLxZFmSKYkNn7pC+N4KjGjjBupLuV8CEzjKMLqeRCoMsvr5LmRZX6VXp/Wand5HEU4QRO4RwoXEEN7qAODeCg4Rle4c2z3ov37n0sWgtePnMMf+B9/gBHao/+</latexit>
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Our Solution: Channel-wise Attention Module

Lmetric<latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit>

Branch I: Deep
Metric Learner 

Inputs

Backbone 
Network

Branch II: Hotspot
Classification

Lprediction
<latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit>
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<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

MaxPool

1
1 C

(
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Input
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H C
(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>
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Decoder

1
1 C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> 1
1

  C/4
(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

1
1 C

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

Shared Encoder-Decoder

�()
<latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit>

~T ′ = Ac(~T)⊗ ~T, (1)

Ac(~T) = σ(ED(AvgPool(~T)) + ED(MaxPool(~T))). (2)
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Our Solution: Spatial-wise Attention Module

Lmetric
<latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit>

Branch I: Deep
Metric Learner 

Inputs

Backbone 
Network

Branch II: Hotspot
Classification

Lprediction
<latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit>
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W

H C
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<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

Cat(Max-Pooled, AvgPooled)
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H

Convolution Broadcast 

W

H C
(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

H
W

(

<latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit> <latexit sha1_base64="hwEvS6s7EhEAAl74HbsI950M5gY=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0gbGChbFI9AM1UeW4TmrVdiLbQaqi/goWBhBi5eew8W9w2wzQ8qSTnt670929MOVMG9f9dkobm1vbO+Xdyt7+weFR9fikq5NMEdohCU9UP8SaciZpxzDDaT9VFIuQ0144uZ37vSeqNEvkg5mmNBA4lixiBBsrPdb9GxbHfl4fVmtuw10ArROvIDUo0B5Wv/xRQjJBpSEcaz3w3NQEOVaGEU5nFT/TNMVkgmM6sFRiQXWQLw6eoQurjFCUKFvSoIX6eyLHQuupCG2nwGasV725+J83yEx0HeRMppmhkiwXRRlHJkHz79GIKUoMn1qCiWL2VkTGWGFibEYVG4K3+vI66TYbntvw7pu1Vr2IowxncA6X4MEVtOAO2tABAgKe4RXeHOW8OO/Ox7K15BQzp/AHzucP02ePqA==</latexit>

C

Output Feature Maps

�()
<latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit><latexit sha1_base64="rfnjO/9R4cyMFwRD6T80BkK1kQ4=">AAAB/nicbVBLSwMxGMz6rPW1Kp68BItQL2VXBD0WvXisYB/QXUo2m21D81iSrFCWgn/FiwdFvPo7vPlvzLZ70NaBkGHm+8hkopRRbTzv21lZXVvf2KxsVbd3dvf23YPDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDca3xZ+95EoTaV4MJOUhBwNBU0oRsZKA/c4iCSL9YTbKw80HXJUP58O3JrX8GaAy8QvSQ2UaA3cryCWOONEGMyQ1n3fS02YI2UoZmRaDTJNUoTHaEj6lgrEiQ7zWfwpPLNKDBOp7BEGztTfGzniukhoJzkyI73oFeJ/Xj8zyXWYU5Fmhgg8fyjJGDQSFl3AmCqCDZtYgrCiNivEI6QQNraxqi3BX/zyMulcNHyv4d9f1po3ZR0VcAJOQR344Ao0wR1ogTbAIAfP4BW8OU/Oi/PufMxHV5xy5wj8gfP5A3HylcY=</latexit>

~T ′′ = As(~T ′)⊗ ~T ′, (3)

As(~T ′) = σ(Conv(Cat(AvgPool(~T ′),MaxPool(~T ′)))). (4)
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Our Solution: Metric Learning Loss in Branch I (I)
Motivation

I In original space, the anchor is much similar to the negative
I After deep layout metric learning, in a new manifold, the two hotspot layout clips are

kept apart from the non-hotspot clip

Deep layout 
Metric Learning

Positive
(Hotspot)

Anchor 
(Hotspot)

Negative
(Non-hotspot)

Positive
(Hotspot)

Anchor 
(Hotspot)

Negative
(Non-hotspot)
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Our Solution: Metric Learning Loss in Branch I (II)
I A triplet: f~w(~xi), f~w(~x+i ), f~w(~x−i )
I f~w(~xi): an anchor layout clip
I f~w(~x+i ): sharing the same label with the anchor
I f~w(~x−i ): having the opposite label to the anchor

min
~w

1
n

N∑

i=1
max(0,M + ||f~w(~xi)− f~w(~x+i )||22 − ||f~w(~xi)− f~w(~x−i )||22) (5a)

s.t. ||f~w(~xi)||22 = 1, ∀(f~w(~xi), f~w(~x+i ), f~w(~x
−
i )) ∈ T . (5b)

Branch I: Deep
Metric Learner 

Input Layouts

Backbone 
Network

Branch II: Hotspot
ClassificationFully Connected ��	�����
	� 
�
�� �Attention Module Concat

Lprediction
<latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit><latexit sha1_base64="B/M7YreHhqAgAqosKmuVQzVERAE=">AAACAXicdVDLSsNAFL2pr1pfUTeCm8EiuAqJCHZZdOPCRQX7gDaEyWTSDp08mJkIJcSNv+LGhSJu/Qt3/o2TtoLPC8MczrmHe+/xU86ksu13o7KwuLS8Ul2tra1vbG6Z2zsdmWSC0DZJeCJ6PpaUs5i2FVOc9lJBceRz2vXH56XevaFCsiS+VpOUuhEexixkBCtNeebeIMJqRDDPLwsv19aAkVIpPLNuWw27LPQbONb0t+swr5Znvg2ChGQRjRXhWMq+Y6fKzbFQjHBa1AaZpCkmYzykfQ1jHFHp5tMLCnSomQCFidAvVmjKfnXkOJJyEvm6s9xX/tRK8i+tn6mw4eYsTjNFYzIbFGYcqQSVcaCACUoUn2iAiWB6V0RGWGCidGg1HcLnpeh/0Dm2HNtyrk7qzbN5HFXYhwM4AgdOoQkX0II2ELiFe3iEJ+POeDCejZdZa8WYe3bhWxmvH7uzl7U=</latexit>

Lmetric
<latexit sha1_base64="nSCvaNZUcYDETBxU1ZSlY9QfHUM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiGxcuKthaaEOYTG/aoTNJmJkINQR/xY0LRdz6H+78GydtFtp6YOBwzr3cMydIOFPacb6tytLyyupadb22sbm1vWPv7nVUnEoKbRrzWHYDooCzCNqaaQ7dRAIRAYf7YHxV+PcPIBWLozs9ScATZBixkFGijeTbB31B9IgSnt3kfiZAS0Zz3647DWcKvEjcktRRiZZvf/UHMU0FRJpyolTPdRLtZURqRjnktX6qICF0TIbQMzQiApSXTdPn+NgoAxzG0rxI46n6eyMjQqmJCMxkkVXNe4X4n9dLdXjhZSxKUg0RnR0KU451jIsq8IBJoJpPDCFUMpMV0xGRhGpTWM2U4M5/eZF0Thuu03Bvz+rNy7KOKjpER+gEuegcNdE1aqE2ougRPaNX9GY9WS/Wu/UxG61Y5c4++gPr8wdWOpXI</latexit><latexit sha1_base64="nSCvaNZUcYDETBxU1ZSlY9QfHUM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiGxcuKthaaEOYTG/aoTNJmJkINQR/xY0LRdz6H+78GydtFtp6YOBwzr3cMydIOFPacb6tytLyyupadb22sbm1vWPv7nVUnEoKbRrzWHYDooCzCNqaaQ7dRAIRAYf7YHxV+PcPIBWLozs9ScATZBixkFGijeTbB31B9IgSnt3kfiZAS0Zz3647DWcKvEjcktRRiZZvf/UHMU0FRJpyolTPdRLtZURqRjnktX6qICF0TIbQMzQiApSXTdPn+NgoAxzG0rxI46n6eyMjQqmJCMxkkVXNe4X4n9dLdXjhZSxKUg0RnR0KU451jIsq8IBJoJpPDCFUMpMV0xGRhGpTWM2U4M5/eZF0Thuu03Bvz+rNy7KOKjpER+gEuegcNdE1aqE2ougRPaNX9GY9WS/Wu/UxG61Y5c4++gPr8wdWOpXI</latexit><latexit sha1_base64="nSCvaNZUcYDETBxU1ZSlY9QfHUM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiGxcuKthaaEOYTG/aoTNJmJkINQR/xY0LRdz6H+78GydtFtp6YOBwzr3cMydIOFPacb6tytLyyupadb22sbm1vWPv7nVUnEoKbRrzWHYDooCzCNqaaQ7dRAIRAYf7YHxV+PcPIBWLozs9ScATZBixkFGijeTbB31B9IgSnt3kfiZAS0Zz3647DWcKvEjcktRRiZZvf/UHMU0FRJpyolTPdRLtZURqRjnktX6qICF0TIbQMzQiApSXTdPn+NgoAxzG0rxI46n6eyMjQqmJCMxkkVXNe4X4n9dLdXjhZSxKUg0RnR0KU451jIsq8IBJoJpPDCFUMpMV0xGRhGpTWM2U4M5/eZF0Thuu03Bvz+rNy7KOKjpER+gEuegcNdE1aqE2ougRPaNX9GY9WS/Wu/UxG61Y5c4++gPr8wdWOpXI</latexit><latexit sha1_base64="nSCvaNZUcYDETBxU1ZSlY9QfHUM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiGxcuKthaaEOYTG/aoTNJmJkINQR/xY0LRdz6H+78GydtFtp6YOBwzr3cMydIOFPacb6tytLyyupadb22sbm1vWPv7nVUnEoKbRrzWHYDooCzCNqaaQ7dRAIRAYf7YHxV+PcPIBWLozs9ScATZBixkFGijeTbB31B9IgSnt3kfiZAS0Zz3647DWcKvEjcktRRiZZvf/UHMU0FRJpyolTPdRLtZURqRjnktX6qICF0TIbQMzQiApSXTdPn+NgoAxzG0rxI46n6eyMjQqmJCMxkkVXNe4X4n9dLdXjhZSxKUg0RnR0KU451jIsq8IBJoJpPDCFUMpMV0xGRhGpTWM2U4M5/eZF0Thuu03Bvz+rNy7KOKjpER+gEuegcNdE1aqE2ougRPaNX9GY9WS/Wu/UxG61Y5c4++gPr8wdWOpXI</latexit>
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Our Solution: Metric Learning Loss in Branch I (III)
Gradients Calculation:

∂Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x
−
i ))

∂f~w(~x+i )
=

2
n
(
f~w(~x+i )− f~w(~xi)

)

· 1
(
Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x

−
i )) > 0

)
, (6a)

∂Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x
−
i ))

∂f~w(~x−i )
=

2
n
(
f~w(~xi)− f~w(~x−i )

)

· 1
(
Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x

−
i )) > 0

)
, (6b)

∂Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x
−
i ))

∂f~w(~xi)
=

2
n
(
f~w(~x−i )− f~w(~x+i )

)

· 1
(
Lmetric(f~w(~xi), f~w(~x+i ), f~w(~x

−
i )) > 0

)
, (6c)

where 1 is the indicator function which is defined as:

1(x) =
{

1 if x is true,
0 otherwise.

(6d)
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Our Solution: Classification Loss in Branch II

I y∗ is the predicted probability of a layout clip
I y is its ground truth (binary indicator).

−(y log(y∗) + (1− y) log(1− y∗)), (7)
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Lprediction
<latexit sha1_base64="FEbh6ZDeaQk19n40r4wkcTrinRs=">AAACAXicbVBNS8NAFHypX7V+Rb0IXhaL4KkkIuix6MWDhwq2FtoQNptNu3SzCbsboYR68a948aCIV/+FN/+NmzYHbR1YGGbesO9NkHKmtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSThLZJwhPZDbCinAna1kxz2k0lxXHA6X0wuir8+wcqFUvEnR6n1IvxQLCIEayN5NsH/RjrIcE8v5n4uYmGjBTOxLfrTsOZAi0StyR1KNHy7a9+mJAspkITjpXquU6qvRxLzQink1o/UzTFZIQHtGeowDFVXj69YIKOjRKiKJHmCY2m6u9EjmOlxnFgJot91bxXiP95vUxHF17ORJppKsjsoyjjSCeoqAOFTFKi+dgQTCQzuyIyxBITbUqrmRLc+ZMXSee04ToN9/as3rws66jCIRzBCbhwDk24hha0gcAjPMMrvFlP1ov1bn3MRitWmdmHP7A+fwCYu5ed</latexit><latexit sha1_base64="FEbh6ZDeaQk19n40r4wkcTrinRs=">AAACAXicbVBNS8NAFHypX7V+Rb0IXhaL4KkkIuix6MWDhwq2FtoQNptNu3SzCbsboYR68a948aCIV/+FN/+NmzYHbR1YGGbesO9NkHKmtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSThLZJwhPZDbCinAna1kxz2k0lxXHA6X0wuir8+wcqFUvEnR6n1IvxQLCIEayN5NsH/RjrIcE8v5n4uYmGjBTOxLfrTsOZAi0StyR1KNHy7a9+mJAspkITjpXquU6qvRxLzQink1o/UzTFZIQHtGeowDFVXj69YIKOjRKiKJHmCY2m6u9EjmOlxnFgJot91bxXiP95vUxHF17ORJppKsjsoyjjSCeoqAOFTFKi+dgQTCQzuyIyxBITbUqrmRLc+ZMXSee04ToN9/as3rws66jCIRzBCbhwDk24hha0gcAjPMMrvFlP1ov1bn3MRitWmdmHP7A+fwCYu5ed</latexit><latexit sha1_base64="FEbh6ZDeaQk19n40r4wkcTrinRs=">AAACAXicbVBNS8NAFHypX7V+Rb0IXhaL4KkkIuix6MWDhwq2FtoQNptNu3SzCbsboYR68a948aCIV/+FN/+NmzYHbR1YGGbesO9NkHKmtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSThLZJwhPZDbCinAna1kxz2k0lxXHA6X0wuir8+wcqFUvEnR6n1IvxQLCIEayN5NsH/RjrIcE8v5n4uYmGjBTOxLfrTsOZAi0StyR1KNHy7a9+mJAspkITjpXquU6qvRxLzQink1o/UzTFZIQHtGeowDFVXj69YIKOjRKiKJHmCY2m6u9EjmOlxnFgJot91bxXiP95vUxHF17ORJppKsjsoyjjSCeoqAOFTFKi+dgQTCQzuyIyxBITbUqrmRLc+ZMXSee04ToN9/as3rws66jCIRzBCbhwDk24hha0gcAjPMMrvFlP1ov1bn3MRitWmdmHP7A+fwCYu5ed</latexit><latexit sha1_base64="FEbh6ZDeaQk19n40r4wkcTrinRs=">AAACAXicbVBNS8NAFHypX7V+Rb0IXhaL4KkkIuix6MWDhwq2FtoQNptNu3SzCbsboYR68a948aCIV/+FN/+NmzYHbR1YGGbesO9NkHKmtON8W5Wl5ZXVtep6bWNza3vH3t3rqCSThLZJwhPZDbCinAna1kxz2k0lxXHA6X0wuir8+wcqFUvEnR6n1IvxQLCIEayN5NsH/RjrIcE8v5n4uYmGjBTOxLfrTsOZAi0StyR1KNHy7a9+mJAspkITjpXquU6qvRxLzQink1o/UzTFZIQHtGeowDFVXj69YIKOjRKiKJHmCY2m6u9EjmOlxnFgJot91bxXiP95vUxHF17ORJppKsjsoyjjSCeoqAOFTFKi+dgQTCQzuyIyxBITbUqrmRLc+ZMXSee04ToN9/as3rws66jCIRzBCbhwDk24hha0gcAjPMMrvFlP1ov1bn3MRitWmdmHP7A+fwCYu5ed</latexit>

Lmetric
<latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit><latexit sha1_base64="bFnMXHM0+tKPIARXpEKIeoNyuH0=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqzIjgl0W3bhwUcE+oB2GTHqnDU1mhiQj1GHwV9y4UMSt/+HOvzHTVvB5IORwzr3k5AQJZ0o7zrtVWlhcWl4pr1bW1jc2t+ztnbaKU0mhRWMey25AFHAWQUszzaGbSCAi4NAJxueF37kBqVgcXetJAp4gw4iFjBJtJN/e6wuiR5Tw7DL3MwFaMpr7dtWp1Z0C+Ddxa9PbqaI5mr791h/ENBUQacqJUj3XSbSXEakZ5ZBX+qmChNAxGULP0IgIUF42TZ/jQ6MMcBhLcyKNp+rXjYwIpSYiMJNFVvXTK8S/vF6qw7qXsShJNUR09lCYcqxjXFSBB0wC1XxiCKGSmayYjogkVJvCKqaEz5/i/0n7uOY6NffqpNo4m9dRRvvoAB0hF52iBrpATdRCFN2ie/SInqw768F6tl5moyVrvrOLvsF6/QB5MpXg</latexit>
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Experimental Setup

I A platform with a Xeon Silver 4114 CPU processor and Nvidia TITAN Xp Graphic card
I ICCAD 2012 contest benchmark
I More challenging via layer benchmark suite (under 45nm)
I Benchmark Statistics:

Benchmarks Training Set Testing Set Size/Clip
HS# NHS# HS# NHS# (µm2)

ICCAD12 1204 17096 2524 13503 3.6× 3.6
Via-1 3418 10302 2267 6878 2.0× 2.0
Via-2 1029 11319 724 7489 2.0× 2.0
Via-3 614 19034 432 12614 2.0× 2.0
Via-4 39 23010 26 15313 2.0× 2.0

Via-Merge 5100 63665 3449 42294 2.0× 2.0
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The t-SNE visualizations of feature embeddings on ICCAD12
benchmarks

HS:

NHS:

(a)

(b)

(c)

(a) The exemplars of hotspots and non-hotspots; (b) The DCT feature embeddings of TCAD’19; (c) The feature
embeddings of our proposed framework.
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The t-SNE visualizations of feature embeddings on VIA
benchmarks

HS:

NHS:

(a)

(b)

(c)

(a) The exemplars of hotspots and non-hotspots; (b) The DCT feature embeddings of TCAD’19; (c) The feature
embeddings of our proposed framework.
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Comparison with state of the arts

I “Accu”: Accuracy, the ratio between the number of correctly categorized hotspot clips
and the number of real hotspot clips.

I “FA”: False Alarm, non-hotspot clips that are classified as hotspots

Bench
TCAD’19 DAC’19 ASPDAC’19 JM3’19 Ours

Accu FA Time Accu FA Time Accu FA Time Accu FA Time Accu FA Time
(%) (s) (%) (s) (%) (s) (%) (s) (%) (s)

ICCAD12 98.40 3535 502.70 98.54 3260 561.28 97.66 2825 441.96 97.82 2651 505.67 98.42 2481 143.79
Via-1 71.50 773 43.36 89.85 1886 57.76 64.18 1077 52.95 89.19 2624 47.87 93.42 1589 19.83
Via-2 65.06 1290 40.02 73.00 1222 21.66 30.52 372 43.21 38.81 454 43.06 86.32 1100 13.22
Via-3 48.15 760 60.23 73.38 3406 43.15 26.92 148 77.09 21.06 42 67.13 88.20 2105 20.69
Via-4 76.92 155 67.44 73.08 15288 51.98 61.54 74 87.24 46.15 21 77.15 80.77 152 20.70

Via-Merge 88.01 7633 165.85 90.42 9295 105.30 72.77 3859 228.57 84.34 6759 170.91 92.20 6453 59.74

Average 74.67 2357.67 146.60 83.06 5726.17 140.19 58.93 1392.50 155.17 62.90 2091.83 151.97 89.89 2313.33 46.33
Ratio 0.83 1.02 3.16 0.92 2.48 3.03 0.66 0.60 3.35 0.70 0.90 3.28 1.00 1.00 1.00
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The ablation study

I ‘w/o. Atten”: the detector without attention modules
I “w/o. Incept”: the detector with inception blocks replaced with vanilla convolution layers
I “w/o. Metric”: the detector trained without layout metric learning loss
I “Full": the proposed detector

Table 2: Comparison with state of the arts

Bench
TCAD’19 [10] DAC’19 [13] ASPDAC’19 [12] JM3’19 [11] Ours

Accu FA Time Accu FA Time Accu FA Time Accu FA Time Accu FA Time
(%) (s) (%) (s) (%) (s) (%) (s) (%) (s)

ICCAD12 98.40 3535 502.70 98.54 3260 561.28 97.66 2825 441.96 97.82 2651 505.67 98.42 2481 143.79
Via-1 71.50 773 43.36 89.85 1886 57.76 64.18 1077 52.95 89.19 2624 47.87 93.42 1589 19.83
Via-2 65.06 1290 40.02 73.00 1222 21.66 30.52 372 43.21 38.81 454 43.06 86.32 1100 13.22
Via-3 48.15 760 60.23 73.38 3406 43.15 26.92 148 77.09 21.06 42 67.13 88.20 2105 20.69
Via-4 76.92 155 67.44 73.08 15288 51.98 61.54 74 87.24 46.15 21 77.15 80.77 152 20.70

Via-Merge 88.01 7633 165.85 90.42 9295 105.30 72.77 3859 228.57 84.34 6759 170.91 92.20 6453 59.74

Average 74.67 2357.67 146.60 83.06 5726.17 140.19 58.93 1392.50 155.17 62.90 2091.83 151.97 89.89 2313.33 46.33
Ratio 0.83 1.02 3.16 0.92 2.48 3.03 0.66 0.60 3.35 0.70 0.90 3.28 1.00 1.00 1.00
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Figure 7: Comparison among di�erent con�gurations on (a)
average accuracy and (b) average false alarm.

Figure 7 illustrates the contribution of attention module, inception
block and layout metric learning loss to our �ow. “w/o. Atten” refers
to the detector without attention modules, “w/o. Incept” stands for
the detector replacing inception blocks with vanilla convolution
layers, “w/o. Metric” denotes the detector trained without layout
metric learning loss, whilst “all" is our detector with entire tech-
niques. The histogram shows that with attention modules, 1.29%
accuracy improvement without additional false alarms on average
is achieved, which con�rms that the attention modules help the
backbone network extract feature more e�ciently. With inception
blocks, we get a notable reduction on false alarm penalties, i.e. 1245
less on average, which means under the same experiment settings,
the inception blocks capture richer information on layout patterns
than vanilla convolution layers. Comparing the whole framework
with the model trained without layout metric learning, the model
trained with layout metric learning loss reduces 49.72% of the false
alarm and get 6.41% further improvement on accuracy.

6 CONCLUSION
In this paper, for the �rst time, we have proposed a new end-to-
end hotspot detection �ow where layout feature embedding and
hotspot detection are simultaneously performed. The deep layout
metric learning mechanism o�ers a new solution to extract features
from via layer patterns which contain much less discriminative
information than metal layer patterns. We further exploit attention
techniques to make backbone network self-adaptively emphasize on
more informative parts. Additionally, to test the true performance
of hotspot detectors, a new via benchmark suite has been used for

comprehensive veri�cation. The experimental results demonstrate
the superiority of our framework over current deep learning-based
models. The corresponding theoretical analyses are also provided
as the pillars. With the transistor size shrinking rapidly and the
layouts becoming more and more complicated, we hope to apply our
ideas into more general VLSI layout feature learning and encoding.
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Conclusion

I A new end-to-end hotspot detection flow
I Two-branch design
I Works well on previous and more challenging benchmarks
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Thank You
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