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Abstract

We tackle the problem of synthesizing a video of multi-

ple moving people as seen from a novel view, given only an

input video and depth information or human poses of the

novel view as prior. This problem requires a model that

learns to transform input features into target features while

maintaining temporal consistency. To this end, we learn an

invariant feature from the input video that is shared across

all viewpoints of the same scene and a view-dependent fea-

ture obtained using the target priors. The proposed ap-

proach, View-LSTM, is a recurrent neural network struc-

ture that accounts for the temporal consistency and target

feature approximation constraints. We validate View-LSTM

by designing an end-to-end generator for novel-view video

synthesis. Experiments on a large multi-view action recog-

nition dataset validate the proposed model.

1. Introduction

Generating a video from cues such as a textual descrip-

tion, information on a specific object or scene type, or a

single frame is an interesting challenge with applications in

data augmentation and action imitation. Generating a realis-

tic video without specific priors is a challenging task. Deep-

generative models can synthesize (predict) a video using an

approximation of the density distribution of the data (prob-

abilistic methods [16, 30, 19]) or an input representation

(context-based methods [42, 41, 51]). Temporal Generative

Adversarial Nets (TGAN) [30] produces a fix length vector

that corresponds to a latent representation of frames that is

used in the decoder of the GAN [7] structure to synthesize

a video.

Recent works [55, 23] include priors to help the gener-

ation but produce more intractable results. For example,

style-content based models [11, 39, 38] separate the genera-

tion as content generation (e.g. background scene) from the

generation of the motion or dynamics. Pose Guided [54, 2]

models rely on the 2D body pose information as guidance in

the generation process. Other methods predict Optical flow

and use it along with a conditioned image to synthesize the

next frame [5] or a sequence of frames [24].

Multi-view data can be decomposed into a generic, view-

invariant component, and a view-dependent component.

This concept was used for 3D object generation via the so-

called intact space and noise as prior [52]. Feature aggrega-

tion between view-invariant and view-dependent informa-

tion is performed using summation. However, joining two

different feature points as summation for real world data

such as image or video stream might not be appropriate

with deep learning models. Features are coming from non-

linear mapping and using a linear operator (summation) as

a way to combine them can damage important feature infor-

mation. In fact concatenation is preferred in recent architec-

tures [21, 45, 41]. Similarly, features can be projected into

appearance space that is common for the same 3D object

and pose space that contains the object 3D orientation [25].

We propose View-LSTM, a novel convolutional Long

Short-Term Memory (LSTM) structure that takes advan-

tage of the temporal learning capability of Recurrent Neural

Network (RNN) to approximate the target view sequence

in the feature space. It does so by learning to aggregate a

view-invariant representation of the input view with view-

dependent information from the target prior. Moreover, we

extend the perceptual loss [14] to account for relevant tem-

poral information as needed in our video prediction task.

For this we use the features obtained from the intermediate

layers of a 3D CNN as spatiotemporal representations and

verify empirically that Conv-LSTM implicitly learns invari-

ant feature representation.

2. Related Work

Recurrent structures can predict frames from a sequence

of previous frames. Spatiotemporal LSTM (ST-LSTM) [48]

keeps track of a memory cell between subsequent time

steps to prevent the vanishing gradient problem. Pre-

dRNN++ [46] extends ST-LSTM to allow deeper stacking

of layers through an additional gating mechanism. Eidetic

3D LSTM [47] extends ST-LSTM to 3D convolution inside

the RNN gating computation thus enabling local temporal

memory. The problem of spatiotemporal prediction using

stationary and non-stationary components can be addressed
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with two modules inside the recurrent structure that achieve

longer predictions [49]. All the aforementioned single-view

predictive methods were tested on small datasets only, such

as KTH [31] and Moving-MNIST [35].

Long Short-Term Attention (LSTA) [36] extends the

Conv-LSTM [33] to focus on relevant spatial parts through

attention pooling for smooth temporal tracking. The model

was used for Egocentric Action Recognition with cross-

modal fusion in a two-stream architecture. Coupled Recur-

rent Network (CRN) [37] is a two-stream architecture using

independent Conv-LSTMs for each stream. The results of

the two streams are fused to distill reciprocal representa-

tions. However, these methods are not directly applicable

to novel-view video synthesis. Because they keep track of

a separate hidden state memory for each stream (modality)

whereas for the synthesis problem we only maintain one

hidden state that represents the appearance feature.

Novel-view rendering has been applied to faces and hu-

man bodies. Deep Appearance Model [26] matches ob-

ject shape (mesh) and appearance (texture) to a new (un-

seen) viewpoint. The model uses an autoencoder whose

encoder uses a mesh and an average texture from all the

views. The novel-view face rendering is then obtained us-

ing the compact feature from the encoder and a target view-

point as an input to the decoder. Estimating the 3D full

body mesh with the pose [43] is an active area of research.

Synthesizing a full body is based on the availability of pre-

recorded body scans [1]. Self-supervised models also exist

for frame-based novel view synthesis of multiple subjects

using a static background as guidance and by decomposing

the image into a latent representation that corresponds to

rotation and translation matrices [28]. However, our prob-

lem is different in two aspects. First, we target the tempo-

ral domain and thus need to ensure consistency across the

synthesized frames. Second, we need to cope with natural

variations in the background of different views.

View-invariant action representations from an input

frame and a ground-truth target prior can synthesize a

target-view optical flow [23] using a global temporal fea-

ture learning with Bidirectional-LSTM [8]. Unlike our

problem, this model does not have to hallucinate the back-

ground. Actions can also be synthesized from a given view

to a target view from non-overlapping input and output time

frames [44]. This model restricts the learning of the motion

representation to a set of predefined patterns to synthesize

the action in the target view. We instead focus on learning to

approximate the target view in the feature space with more

freedom in the types of motions that can be synthesized.

3. Temporal target feature approximation

We define the view decomposition assumption for a fea-

ture point ǫi of view i as a decomposition into an invariant

feature z, which is common to all the views, and a view-

dependent feature πi, which is specific to the view i. z and

πi are combined through the operator ψ:

ǫi = ψ(z, πi). (1)

In multi-view video synthesis, we are only given an in-

put video sequence Ii from a view i and a set of M priors

Pj = {P jm}Mm=1 of a target view j, where Ii and P jm have

T frames.

Suppose that we are given a decoder fD that takes a spa-

tiotemporal appearance feature point of view j and decodes

it back to the pixel space Ij . Hence the problem of multi-

view video synthesis is reduced to approximating the target

spatiotemporal appearance feature point ǫj of view j.

In what follows, we provide details on how to obtain

each component of the view decomposition assumption. We

show an architectural constraint on enforcing the invariance

to obtain z. Then πj is presented as a linear combination

of the encoded feature representation of the prior P jm for

m ∈ [1..M ]. Finally, we present View-LSTM that extends

the Conv-LSTM [33] to implement the aggregator ψ.

3.1. Invariant feature

We extract the feature input (resp. target) view sequence

Ii (resp. Ij) using the encoder f iE (resp. f
j
E). A straight-

forward way to enforce invariance is to share the weights of

f iE and f
j
E using Siamese architecture [4] as in FD-GAN [6]

for example.

Let WE be the shared weight between the encoder f iE
and f

j
E . The backpropagation using the reconstruction loss

Lr with respect to WE is given as:

∂Lr
∂WE

=
∂Lr
∂zi

∂zi

∂WE

+
∂Lr
∂zj

∂zj

∂WE

, (2)

where the term zi (resp. zj) is given as f iE(I
i) (resp.

f
j
E(I

j)). The weights of f
j
E will also be affected by the

error coming from the reconstruction loss. We found empir-

ically that this affects the synthesis process where the model

failed to synthesize the target sequence.

Recall that a mapping fE is said to be invariant if

fE(x) = fE(y) where x 6= y. In order to enable the model

to synthesize a video sequence, a simple solution is to sep-

arate the parameters of f iE and f
j
E . Since in neural network

the mapping has learnable weights and the encoder f
j
E only

serves as a guide during the training for enforcing the in-

variance, we use the same architecture for f iE and f
j
E and

after training with an invariance loss the weights of both

encoders will have equivalent values. We therefore have:

z = f iE(I
i) and z ≈ f

j
E(I

j) such that z has T
′

≤ T .

3.2. Viewdependent feature

Let us define the encoder g
j,m
E that maps each prior P jm

of the view j to a lower dimensional feature πjm. We define
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+
<latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit>�

<latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit>

�
<latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit>

C
p

t
<latexit sha1_base64="1Jfbi/QVBVanmoub2RnomNJksiA=">AAAB/HicbVC7TsMwFHV4lvIKdGSxaJGYqqQLjBVdGItEH1IbIsd1WqvOQ/YNUhSFX2FhACFWPoSNv8FpM0DLkSwdnXOv7vHxYsEVWNa3sbG5tb2zW9mr7h8cHh2bJ6d9FSWSsh6NRCSHHlFM8JD1gINgw1gyEniCDbx5p/AHj0wqHoX3kMbMCcg05D6nBLTkmrXGOCAwo0RknfwhdjPIG65Zt5rWAnid2CWpoxJd1/waTyKaBCwEKohSI9uKwcmIBE4Fy6vjRLGY0DmZspGmIQmYcrJF+BxfaGWC/UjqFwJeqL83MhIolQaeniySqlWvEP/zRgn4107GwzgBFtLlIT8RGCJcNIEnXDIKItWEUMl1VkxnRBIKuq+qLsFe/fI66beattW071r19k1ZRwWdoXN0iWx0hdroFnVRD1GUomf0it6MJ+PFeDc+lqMbRrlTQ39gfP4AmpSUuQ==</latexit><latexit sha1_base64="1Jfbi/QVBVanmoub2RnomNJksiA=">AAAB/HicbVC7TsMwFHV4lvIKdGSxaJGYqqQLjBVdGItEH1IbIsd1WqvOQ/YNUhSFX2FhACFWPoSNv8FpM0DLkSwdnXOv7vHxYsEVWNa3sbG5tb2zW9mr7h8cHh2bJ6d9FSWSsh6NRCSHHlFM8JD1gINgw1gyEniCDbx5p/AHj0wqHoX3kMbMCcg05D6nBLTkmrXGOCAwo0RknfwhdjPIG65Zt5rWAnid2CWpoxJd1/waTyKaBCwEKohSI9uKwcmIBE4Fy6vjRLGY0DmZspGmIQmYcrJF+BxfaGWC/UjqFwJeqL83MhIolQaeniySqlWvEP/zRgn4107GwzgBFtLlIT8RGCJcNIEnXDIKItWEUMl1VkxnRBIKuq+qLsFe/fI66beattW071r19k1ZRwWdoXN0iWx0hdroFnVRD1GUomf0it6MJ+PFeDc+lqMbRrlTQ39gfP4AmpSUuQ==</latexit><latexit sha1_base64="1Jfbi/QVBVanmoub2RnomNJksiA=">AAAB/HicbVC7TsMwFHV4lvIKdGSxaJGYqqQLjBVdGItEH1IbIsd1WqvOQ/YNUhSFX2FhACFWPoSNv8FpM0DLkSwdnXOv7vHxYsEVWNa3sbG5tb2zW9mr7h8cHh2bJ6d9FSWSsh6NRCSHHlFM8JD1gINgw1gyEniCDbx5p/AHj0wqHoX3kMbMCcg05D6nBLTkmrXGOCAwo0RknfwhdjPIG65Zt5rWAnid2CWpoxJd1/waTyKaBCwEKohSI9uKwcmIBE4Fy6vjRLGY0DmZspGmIQmYcrJF+BxfaGWC/UjqFwJeqL83MhIolQaeniySqlWvEP/zRgn4107GwzgBFtLlIT8RGCJcNIEnXDIKItWEUMl1VkxnRBIKuq+qLsFe/fI66beattW071r19k1ZRwWdoXN0iWx0hdroFnVRD1GUomf0it6MJ+PFeDc+lqMbRrlTQ39gfP4AmpSUuQ==</latexit><latexit sha1_base64="1Jfbi/QVBVanmoub2RnomNJksiA=">AAAB/HicbVC7TsMwFHV4lvIKdGSxaJGYqqQLjBVdGItEH1IbIsd1WqvOQ/YNUhSFX2FhACFWPoSNv8FpM0DLkSwdnXOv7vHxYsEVWNa3sbG5tb2zW9mr7h8cHh2bJ6d9FSWSsh6NRCSHHlFM8JD1gINgw1gyEniCDbx5p/AHj0wqHoX3kMbMCcg05D6nBLTkmrXGOCAwo0RknfwhdjPIG65Zt5rWAnid2CWpoxJd1/waTyKaBCwEKohSI9uKwcmIBE4Fy6vjRLGY0DmZspGmIQmYcrJF+BxfaGWC/UjqFwJeqL83MhIolQaeniySqlWvEP/zRgn4107GwzgBFtLlIT8RGCJcNIEnXDIKItWEUMl1VkxnRBIKuq+qLsFe/fI66beattW071r19k1ZRwWdoXN0iWx0hdroFnVRD1GUomf0it6MJ+PFeDc+lqMbRrlTQ39gfP4AmpSUuQ==</latexit>

ot
<latexit sha1_base64="35n86Ez6UwcfSLL0DS68VrdQCNk=">AAAB7HicbVBNT8JAEJ3iF+IX6tHLRjDxRFoueiR68YiJBRNoyHbZwobtttmdmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvTKUw6LrfTmljc2t7p7xb2ds/ODyqHp90TJJpxn2WyEQ/htRwKRT3UaDkj6nmNA4l74aT27nffeLaiEQ94DTlQUxHSkSCUbSSX08GWB9Ua27DXYCsE68gNSjQHlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtF1kAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE46zYbnNrz7Zq11U8RRhjM4h0vw4ApacAdt8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMbuY40</latexit><latexit sha1_base64="35n86Ez6UwcfSLL0DS68VrdQCNk=">AAAB7HicbVBNT8JAEJ3iF+IX6tHLRjDxRFoueiR68YiJBRNoyHbZwobtttmdmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvTKUw6LrfTmljc2t7p7xb2ds/ODyqHp90TJJpxn2WyEQ/htRwKRT3UaDkj6nmNA4l74aT27nffeLaiEQ94DTlQUxHSkSCUbSSX08GWB9Ua27DXYCsE68gNSjQHlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtF1kAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE46zYbnNrz7Zq11U8RRhjM4h0vw4ApacAdt8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMbuY40</latexit><latexit sha1_base64="35n86Ez6UwcfSLL0DS68VrdQCNk=">AAAB7HicbVBNT8JAEJ3iF+IX6tHLRjDxRFoueiR68YiJBRNoyHbZwobtttmdmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvTKUw6LrfTmljc2t7p7xb2ds/ODyqHp90TJJpxn2WyEQ/htRwKRT3UaDkj6nmNA4l74aT27nffeLaiEQ94DTlQUxHSkSCUbSSX08GWB9Ua27DXYCsE68gNSjQHlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtF1kAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE46zYbnNrz7Zq11U8RRhjM4h0vw4ApacAdt8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMbuY40</latexit><latexit sha1_base64="35n86Ez6UwcfSLL0DS68VrdQCNk=">AAAB7HicbVBNT8JAEJ3iF+IX6tHLRjDxRFoueiR68YiJBRNoyHbZwobtttmdmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvTKUw6LrfTmljc2t7p7xb2ds/ODyqHp90TJJpxn2WyEQ/htRwKRT3UaDkj6nmNA4l74aT27nffeLaiEQ94DTlQUxHSkSCUbSSX08GWB9Ua27DXYCsE68gNSjQHlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtF1kAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE46zYbnNrz7Zq11U8RRhjM4h0vw4ApacAdt8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMbuY40</latexit>

+

<latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit>

η
<latexit sha1_base64="9NZL7lWT8MMeEheD2p2LjhNIkq8=">AAAB7XicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfMwcre7WV3zoRc+A82Fhpj6/+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0jUo1hxZXUuluwAxIEUMLBUroJhpYFEjoBJPbud95Am2Eih9wmoAfsVEsQsEZWqld7QOy6qBccWvuAnSdeDmpkBzNQfmrP1Q8jSBGLpkxPc9N0M+YRsElzEr91EDC+ISNoGdpzCIwfra4dkYvrDKkodK2YqQL9fdExiJjplFgOyOGY7PqzcX/vF6K4bWfiThJEWK+XBSmkqKi89fpUGjgKKeWMK6FvZXyMdOMow2oZEPwVl9eJ+16zXNr3n290rjJ4yiSM3JOLolHrkiD3JEmaRFOHskzeSVvjnJenHfnY9lacPKZU/IHzucPwYKOkg==</latexit><latexit sha1_base64="9NZL7lWT8MMeEheD2p2LjhNIkq8=">AAAB7XicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfMwcre7WV3zoRc+A82Fhpj6/+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0jUo1hxZXUuluwAxIEUMLBUroJhpYFEjoBJPbud95Am2Eih9wmoAfsVEsQsEZWqld7QOy6qBccWvuAnSdeDmpkBzNQfmrP1Q8jSBGLpkxPc9N0M+YRsElzEr91EDC+ISNoGdpzCIwfra4dkYvrDKkodK2YqQL9fdExiJjplFgOyOGY7PqzcX/vF6K4bWfiThJEWK+XBSmkqKi89fpUGjgKKeWMK6FvZXyMdOMow2oZEPwVl9eJ+16zXNr3n290rjJ4yiSM3JOLolHrkiD3JEmaRFOHskzeSVvjnJenHfnY9lacPKZU/IHzucPwYKOkg==</latexit><latexit sha1_base64="9NZL7lWT8MMeEheD2p2LjhNIkq8=">AAAB7XicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfMwcre7WV3zoRc+A82Fhpj6/+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0jUo1hxZXUuluwAxIEUMLBUroJhpYFEjoBJPbud95Am2Eih9wmoAfsVEsQsEZWqld7QOy6qBccWvuAnSdeDmpkBzNQfmrP1Q8jSBGLpkxPc9N0M+YRsElzEr91EDC+ISNoGdpzCIwfra4dkYvrDKkodK2YqQL9fdExiJjplFgOyOGY7PqzcX/vF6K4bWfiThJEWK+XBSmkqKi89fpUGjgKKeWMK6FvZXyMdOMow2oZEPwVl9eJ+16zXNr3n290rjJ4yiSM3JOLolHrkiD3JEmaRFOHskzeSVvjnJenHfnY9lacPKZU/IHzucPwYKOkg==</latexit><latexit sha1_base64="9NZL7lWT8MMeEheD2p2LjhNIkq8=">AAAB7XicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfMwcre7WV3zoRc+A82Fhpj6/+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0jUo1hxZXUuluwAxIEUMLBUroJhpYFEjoBJPbud95Am2Eih9wmoAfsVEsQsEZWqld7QOy6qBccWvuAnSdeDmpkBzNQfmrP1Q8jSBGLpkxPc9N0M+YRsElzEr91EDC+ISNoGdpzCIwfra4dkYvrDKkodK2YqQL9fdExiJjplFgOyOGY7PqzcX/vF6K4bWfiThJEWK+XBSmkqKi89fpUGjgKKeWMK6FvZXyMdOMow2oZEPwVl9eJ+16zXNr3n290rjJ4yiSM3JOLolHrkiD3JEmaRFOHskzeSVvjnJenHfnY9lacPKZU/IHzucPwYKOkg==</latexit>

Residual
<latexit sha1_base64="ba6YAYAE/nky27Empgeno5K5DcM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjFfkAbymYzaZduNnF3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7a+sbm1Xdop7+7tHxxWjo7bOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfzPzOEyrNE/lgJin6MR1KHnFGjZW696h5mFExqFTdmjsHWSVeQapQoDmofPXDhGUxSsME1brnuanxc6oMZwKn5X6mMaVsTIfYs1TSGLWfz++dknOrhCRKlC1pyFz9PZHTWOtJHNjOmJqRXvZm4n9eLzPRlZ9zmWYGJVssijJBTEJmz5OQK2RGTCyhTHF7K2EjqigzNqKyDcFbfnmVtOs1z615d/Vq47qIowSncAYX4MElNOAWmtACBgKe4RXenEfnxXl3Phata04xcwJ/4Hz+AB/TkAE=</latexit><latexit sha1_base64="ba6YAYAE/nky27Empgeno5K5DcM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjFfkAbymYzaZduNnF3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7a+sbm1Xdop7+7tHxxWjo7bOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfzPzOEyrNE/lgJin6MR1KHnFGjZW696h5mFExqFTdmjsHWSVeQapQoDmofPXDhGUxSsME1brnuanxc6oMZwKn5X6mMaVsTIfYs1TSGLWfz++dknOrhCRKlC1pyFz9PZHTWOtJHNjOmJqRXvZm4n9eLzPRlZ9zmWYGJVssijJBTEJmz5OQK2RGTCyhTHF7K2EjqigzNqKyDcFbfnmVtOs1z615d/Vq47qIowSncAYX4MElNOAWmtACBgKe4RXenEfnxXl3Phata04xcwJ/4Hz+AB/TkAE=</latexit><latexit sha1_base64="ba6YAYAE/nky27Empgeno5K5DcM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjFfkAbymYzaZduNnF3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7a+sbm1Xdop7+7tHxxWjo7bOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfzPzOEyrNE/lgJin6MR1KHnFGjZW696h5mFExqFTdmjsHWSVeQapQoDmofPXDhGUxSsME1brnuanxc6oMZwKn5X6mMaVsTIfYs1TSGLWfz++dknOrhCRKlC1pyFz9PZHTWOtJHNjOmJqRXvZm4n9eLzPRlZ9zmWYGJVssijJBTEJmz5OQK2RGTCyhTHF7K2EjqigzNqKyDcFbfnmVtOs1z615d/Vq47qIowSncAYX4MElNOAWmtACBgKe4RXenEfnxXl3Phata04xcwJ/4Hz+AB/TkAE=</latexit><latexit sha1_base64="ba6YAYAE/nky27Empgeno5K5DcM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjFfkAbymYzaZduNnF3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7a+sbm1Xdop7+7tHxxWjo7bOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfzPzOEyrNE/lgJin6MR1KHnFGjZW696h5mFExqFTdmjsHWSVeQapQoDmofPXDhGUxSsME1brnuanxc6oMZwKn5X6mMaVsTIfYs1TSGLWfz++dknOrhCRKlC1pyFz9PZHTWOtJHNjOmJqRXvZm4n9eLzPRlZ9zmWYGJVssijJBTEJmz5OQK2RGTCyhTHF7K2EjqigzNqKyDcFbfnmVtOs1z615d/Vq47qIowSncAYX4MElNOAWmtACBgKe4RXenEfnxXl3Phata04xcwJ/4Hz+AB/TkAE=</latexit>

!

!

<latexit sha1_base64="Z7jy9MtRhFhdEW4bLYraJhaPPpE=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo2XQxjKi+YDkCHubvWTJ3t6xOyeEIz/BxkIRW3+Rnf/GTXKFJj4YeLw3w8y8IJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4ZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHiqXlX6p7FbdOcgq8XJShhyNfumrN4hZGnGFTFJjup6boJ9RjYJJPi32UsMTysZ0yLuWKhpx42fzU6fk3CoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTpFG0I3vLLq6RVq3pu1buvles3eRwFOIUzuAAPrqAOd9CAJjAYwjO8wpsjnRfn3flYtK45+cwJ/IHz+QMmzI0I</latexit><latexit sha1_base64="Z7jy9MtRhFhdEW4bLYraJhaPPpE=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo2XQxjKi+YDkCHubvWTJ3t6xOyeEIz/BxkIRW3+Rnf/GTXKFJj4YeLw3w8y8IJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4ZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHiqXlX6p7FbdOcgq8XJShhyNfumrN4hZGnGFTFJjup6boJ9RjYJJPi32UsMTysZ0yLuWKhpx42fzU6fk3CoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTpFG0I3vLLq6RVq3pu1buvles3eRwFOIUzuAAPrqAOd9CAJjAYwjO8wpsjnRfn3flYtK45+cwJ/IHz+QMmzI0I</latexit><latexit sha1_base64="Z7jy9MtRhFhdEW4bLYraJhaPPpE=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo2XQxjKi+YDkCHubvWTJ3t6xOyeEIz/BxkIRW3+Rnf/GTXKFJj4YeLw3w8y8IJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4ZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHiqXlX6p7FbdOcgq8XJShhyNfumrN4hZGnGFTFJjup6boJ9RjYJJPi32UsMTysZ0yLuWKhpx42fzU6fk3CoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTpFG0I3vLLq6RVq3pu1buvles3eRwFOIUzuAAPrqAOd9CAJjAYwjO8wpsjnRfn3flYtK45+cwJ/IHz+QMmzI0I</latexit><latexit sha1_base64="Z7jy9MtRhFhdEW4bLYraJhaPPpE=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo2XQxjKi+YDkCHubvWTJ3t6xOyeEIz/BxkIRW3+Rnf/GTXKFJj4YeLw3w8y8IJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4ZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHiqXlX6p7FbdOcgq8XJShhyNfumrN4hZGnGFTFJjup6boJ9RjYJJPi32UsMTysZ0yLuWKhpx42fzU6fk3CoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTpFG0I3vLLq6RVq3pu1buvles3eRwFOIUzuAAPrqAOd9CAJjAYwjO8wpsjnRfn3flYtK45+cwJ/IHz+QMmzI0I</latexit> �
<latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit>

!

<latexit sha1_base64="GyhvOmYJNyv55T+MPYdIeuMzy+U=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYnVnnYUI2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruilDNtfP/bK2xsbm3vFHdLe/sHh0fl45O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rczv3OE1WaSfFgpikNEzwSLGYEGyd1q32Zcqurg3LFr/kLoHUS5KQCOZqD8ld/KIlNqDCEY617gZ+aMMPKMMLprNS3mqaYTPCI9hwVOKE6zBb3ztCFU4YolsqVMGih/p7IcKL1NIlcZ4LNWK96c/E/r2dNfB1mTKTWUEGWi2LLkZFo/jwaMkWJ4VNHMFHM3YrIGCtMjIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH4n2j58=</latexit><latexit sha1_base64="GyhvOmYJNyv55T+MPYdIeuMzy+U=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYnVnnYUI2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruilDNtfP/bK2xsbm3vFHdLe/sHh0fl45O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rczv3OE1WaSfFgpikNEzwSLGYEGyd1q32Zcqurg3LFr/kLoHUS5KQCOZqD8ld/KIlNqDCEY617gZ+aMMPKMMLprNS3mqaYTPCI9hwVOKE6zBb3ztCFU4YolsqVMGih/p7IcKL1NIlcZ4LNWK96c/E/r2dNfB1mTKTWUEGWi2LLkZFo/jwaMkWJ4VNHMFHM3YrIGCtMjIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH4n2j58=</latexit><latexit sha1_base64="GyhvOmYJNyv55T+MPYdIeuMzy+U=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYnVnnYUI2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruilDNtfP/bK2xsbm3vFHdLe/sHh0fl45O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rczv3OE1WaSfFgpikNEzwSLGYEGyd1q32Zcqurg3LFr/kLoHUS5KQCOZqD8ld/KIlNqDCEY617gZ+aMMPKMMLprNS3mqaYTPCI9hwVOKE6zBb3ztCFU4YolsqVMGih/p7IcKL1NIlcZ4LNWK96c/E/r2dNfB1mTKTWUEGWi2LLkZFo/jwaMkWJ4VNHMFHM3YrIGCtMjIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH4n2j58=</latexit><latexit sha1_base64="GyhvOmYJNyv55T+MPYdIeuMzy+U=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYnVnnYUI2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruilDNtfP/bK2xsbm3vFHdLe/sHh0fl45O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rczv3OE1WaSfFgpikNEzwSLGYEGyd1q32Zcqurg3LFr/kLoHUS5KQCOZqD8ld/KIlNqDCEY617gZ+aMMPKMMLprNS3mqaYTPCI9hwVOKE6zBb3ztCFU4YolsqVMGih/p7IcKL1NIlcZ4LNWK96c/E/r2dNfB1mTKTWUEGWi2LLkZFo/jwaMkWJ4VNHMFHM3YrIGCtMjIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH4n2j58=</latexit>

Fusion
<latexit sha1_base64="RrnFJkyAhqDLh6ni8Gc2ZAp9UY0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxGME84BkCbOT2WTM7MwyDyEs+QcvHhTx6v9482+cTfagiQUNRVU33V1Rypk2vv/tra1vbG5tl3bKu3v7B4eVo+O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rc5H7niSrNpHgw05SGCR4JFjOCjZPatzZ3BpWqX/PnQKskKEgVCjQHla/+UBKbUGEIx1r3Aj81YYaVYYTTWblvNU0xmeAR7TkqcEJ1mM2vnaFzpwxRLJUrYdBc/T2R4UTraRK5zgSbsV72cvE/r2dNfBVmTKTWUEEWi2LLkZEofx0NmaLE8KkjmCjmbkVkjBUmxgVUdiEEyy+vkna9Fvi14L5ebVwXcZTgFM7gAgK4hAbcQRNaQOARnuEV3jzpvXjv3seidc0rZk7gD7zPH6YZjyg=</latexit><latexit sha1_base64="RrnFJkyAhqDLh6ni8Gc2ZAp9UY0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxGME84BkCbOT2WTM7MwyDyEs+QcvHhTx6v9482+cTfagiQUNRVU33V1Rypk2vv/tra1vbG5tl3bKu3v7B4eVo+O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rc5H7niSrNpHgw05SGCR4JFjOCjZPatzZ3BpWqX/PnQKskKEgVCjQHla/+UBKbUGEIx1r3Aj81YYaVYYTTWblvNU0xmeAR7TkqcEJ1mM2vnaFzpwxRLJUrYdBc/T2R4UTraRK5zgSbsV72cvE/r2dNfBVmTKTWUEEWi2LLkZEofx0NmaLE8KkjmCjmbkVkjBUmxgVUdiEEyy+vkna9Fvi14L5ebVwXcZTgFM7gAgK4hAbcQRNaQOARnuEV3jzpvXjv3seidc0rZk7gD7zPH6YZjyg=</latexit><latexit sha1_base64="RrnFJkyAhqDLh6ni8Gc2ZAp9UY0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxGME84BkCbOT2WTM7MwyDyEs+QcvHhTx6v9482+cTfagiQUNRVU33V1Rypk2vv/tra1vbG5tl3bKu3v7B4eVo+O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rc5H7niSrNpHgw05SGCR4JFjOCjZPatzZ3BpWqX/PnQKskKEgVCjQHla/+UBKbUGEIx1r3Aj81YYaVYYTTWblvNU0xmeAR7TkqcEJ1mM2vnaFzpwxRLJUrYdBc/T2R4UTraRK5zgSbsV72cvE/r2dNfBVmTKTWUEEWi2LLkZEofx0NmaLE8KkjmCjmbkVkjBUmxgVUdiEEyy+vkna9Fvi14L5ebVwXcZTgFM7gAgK4hAbcQRNaQOARnuEV3jzpvXjv3seidc0rZk7gD7zPH6YZjyg=</latexit><latexit sha1_base64="RrnFJkyAhqDLh6ni8Gc2ZAp9UY0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxGME84BkCbOT2WTM7MwyDyEs+QcvHhTx6v9482+cTfagiQUNRVU33V1Rypk2vv/tra1vbG5tl3bKu3v7B4eVo+O2llYR2iKSS9WNsKacCdoyzHDaTRXFScRpJ5rc5H7niSrNpHgw05SGCR4JFjOCjZPatzZ3BpWqX/PnQKskKEgVCjQHla/+UBKbUGEIx1r3Aj81YYaVYYTTWblvNU0xmeAR7TkqcEJ1mM2vnaFzpwxRLJUrYdBc/T2R4UTraRK5zgSbsV72cvE/r2dNfBVmTKTWUEEWi2LLkZEofx0NmaLE8KkjmCjmbkVkjBUmxgVUdiEEyy+vkna9Fvi14L5ebVwXcZTgFM7gAgK4hAbcQRNaQOARnuEV3jzpvXjv3seidc0rZk7gD7zPH6YZjyg=</latexit>

Mem
p

θp
<latexit sha1_base64="e4aOHZC7ZklONAmfyAQhJsicNko=">AAACBHicbVC7TsNAEDzzDOFloExjkSBRRXYaKCNoaJCCRB5SHKzzZZ2ccn7obo2IrBQ0/AoNBQjR8hF0/A2XxAUkjLTSaGZXuzt+IrhC2/42VlbX1jc2C1vF7Z3dvX3z4LCl4lQyaLJYxLLjUwWCR9BEjgI6iQQa+gLa/uhy6rfvQSoeR7c4TqAX0kHEA84oaskzSxUX4QERs2sIJ17m4hCQesnkLql4Ztmu2jNYy8TJSZnkaHjml9uPWRpChExQpbqOnWAvoxI5EzApuqmChLIRHUBX04iGoHrZ7ImJdaKVvhXEUleE1kz9PZHRUKlx6OvOkOJQLXpT8T+vm2Jw3st4lKQIEZsvClJhYWxNE7H6XAJDMdaEMsn1rRYbUkkZ6tyKOgRn8eVl0qpVHbvq3NTK9Ys8jgIpkWNyShxyRurkijRIkzDySJ7JK3kznowX4934mLeuGPnMEfkD4/MHWP2YhQ==</latexit><latexit sha1_base64="e4aOHZC7ZklONAmfyAQhJsicNko=">AAACBHicbVC7TsNAEDzzDOFloExjkSBRRXYaKCNoaJCCRB5SHKzzZZ2ccn7obo2IrBQ0/AoNBQjR8hF0/A2XxAUkjLTSaGZXuzt+IrhC2/42VlbX1jc2C1vF7Z3dvX3z4LCl4lQyaLJYxLLjUwWCR9BEjgI6iQQa+gLa/uhy6rfvQSoeR7c4TqAX0kHEA84oaskzSxUX4QERs2sIJ17m4hCQesnkLql4Ztmu2jNYy8TJSZnkaHjml9uPWRpChExQpbqOnWAvoxI5EzApuqmChLIRHUBX04iGoHrZ7ImJdaKVvhXEUleE1kz9PZHRUKlx6OvOkOJQLXpT8T+vm2Jw3st4lKQIEZsvClJhYWxNE7H6XAJDMdaEMsn1rRYbUkkZ6tyKOgRn8eVl0qpVHbvq3NTK9Ys8jgIpkWNyShxyRurkijRIkzDySJ7JK3kznowX4934mLeuGPnMEfkD4/MHWP2YhQ==</latexit><latexit sha1_base64="e4aOHZC7ZklONAmfyAQhJsicNko=">AAACBHicbVC7TsNAEDzzDOFloExjkSBRRXYaKCNoaJCCRB5SHKzzZZ2ccn7obo2IrBQ0/AoNBQjR8hF0/A2XxAUkjLTSaGZXuzt+IrhC2/42VlbX1jc2C1vF7Z3dvX3z4LCl4lQyaLJYxLLjUwWCR9BEjgI6iQQa+gLa/uhy6rfvQSoeR7c4TqAX0kHEA84oaskzSxUX4QERs2sIJ17m4hCQesnkLql4Ztmu2jNYy8TJSZnkaHjml9uPWRpChExQpbqOnWAvoxI5EzApuqmChLIRHUBX04iGoHrZ7ImJdaKVvhXEUleE1kz9PZHRUKlx6OvOkOJQLXpT8T+vm2Jw3st4lKQIEZsvClJhYWxNE7H6XAJDMdaEMsn1rRYbUkkZ6tyKOgRn8eVl0qpVHbvq3NTK9Ys8jgIpkWNyShxyRurkijRIkzDySJ7JK3kznowX4934mLeuGPnMEfkD4/MHWP2YhQ==</latexit><latexit sha1_base64="e4aOHZC7ZklONAmfyAQhJsicNko=">AAACBHicbVC7TsNAEDzzDOFloExjkSBRRXYaKCNoaJCCRB5SHKzzZZ2ccn7obo2IrBQ0/AoNBQjR8hF0/A2XxAUkjLTSaGZXuzt+IrhC2/42VlbX1jc2C1vF7Z3dvX3z4LCl4lQyaLJYxLLjUwWCR9BEjgI6iQQa+gLa/uhy6rfvQSoeR7c4TqAX0kHEA84oaskzSxUX4QERs2sIJ17m4hCQesnkLql4Ztmu2jNYy8TJSZnkaHjml9uPWRpChExQpbqOnWAvoxI5EzApuqmChLIRHUBX04iGoHrZ7ImJdaKVvhXEUleE1kz9PZHRUKlx6OvOkOJQLXpT8T+vm2Jw3st4lKQIEZsvClJhYWxNE7H6XAJDMdaEMsn1rRYbUkkZ6tyKOgRn8eVl0qpVHbvq3NTK9Ys8jgIpkWNyShxyRurkijRIkzDySJ7JK3kznowX4934mLeuGPnMEfkD4/MHWP2YhQ==</latexit>

Cz

t
<latexit sha1_base64="FT2V2qQ89HrhMNSaW3ZCq9JGsao=">AAAB/HicbVC7TsMwFHXKq5RXoCNLRIvEVCVdYKzowlgk+pDaEDmu01p1nMi+QQpR+RUWBhBi5UPY+BucNgO0HMnS0Tn36h4fP+ZMgW1/G6WNza3tnfJuZW//4PDIPD7pqSiRhHZJxCM58LGinAnaBQacDmJJcehz2vdn7dzvP1CpWCTuII2pG+KJYAEjGLTkmdX6KMQwJZhn7bmXwfz+se6ZNbthL2CtE6cgNVSg45lfo3FEkpAKIBwrNXTsGNwMS2CE03lllCgaYzLDEzrUVOCQKjdbhJ9b51oZW0Ek9RNgLdTfGxkOlUpDX0/mSdWql4v/ecMEgis3YyJOgAqyPBQk3ILIypuwxkxSAjzVBBPJdFaLTLHEBHRfFV2Cs/rlddJrNhy74dw2a63roo4yOkVn6AI56BK10A3qoC4iKEXP6BW9GU/Gi/FufCxHS0axU0V/YHz+AKoklMM=</latexit><latexit sha1_base64="FT2V2qQ89HrhMNSaW3ZCq9JGsao=">AAAB/HicbVC7TsMwFHXKq5RXoCNLRIvEVCVdYKzowlgk+pDaEDmu01p1nMi+QQpR+RUWBhBi5UPY+BucNgO0HMnS0Tn36h4fP+ZMgW1/G6WNza3tnfJuZW//4PDIPD7pqSiRhHZJxCM58LGinAnaBQacDmJJcehz2vdn7dzvP1CpWCTuII2pG+KJYAEjGLTkmdX6KMQwJZhn7bmXwfz+se6ZNbthL2CtE6cgNVSg45lfo3FEkpAKIBwrNXTsGNwMS2CE03lllCgaYzLDEzrUVOCQKjdbhJ9b51oZW0Ek9RNgLdTfGxkOlUpDX0/mSdWql4v/ecMEgis3YyJOgAqyPBQk3ILIypuwxkxSAjzVBBPJdFaLTLHEBHRfFV2Cs/rlddJrNhy74dw2a63roo4yOkVn6AI56BK10A3qoC4iKEXP6BW9GU/Gi/FufCxHS0axU0V/YHz+AKoklMM=</latexit><latexit sha1_base64="FT2V2qQ89HrhMNSaW3ZCq9JGsao=">AAAB/HicbVC7TsMwFHXKq5RXoCNLRIvEVCVdYKzowlgk+pDaEDmu01p1nMi+QQpR+RUWBhBi5UPY+BucNgO0HMnS0Tn36h4fP+ZMgW1/G6WNza3tnfJuZW//4PDIPD7pqSiRhHZJxCM58LGinAnaBQacDmJJcehz2vdn7dzvP1CpWCTuII2pG+KJYAEjGLTkmdX6KMQwJZhn7bmXwfz+se6ZNbthL2CtE6cgNVSg45lfo3FEkpAKIBwrNXTsGNwMS2CE03lllCgaYzLDEzrUVOCQKjdbhJ9b51oZW0Ek9RNgLdTfGxkOlUpDX0/mSdWql4v/ecMEgis3YyJOgAqyPBQk3ILIypuwxkxSAjzVBBPJdFaLTLHEBHRfFV2Cs/rlddJrNhy74dw2a63roo4yOkVn6AI56BK10A3qoC4iKEXP6BW9GU/Gi/FufCxHS0axU0V/YHz+AKoklMM=</latexit><latexit sha1_base64="FT2V2qQ89HrhMNSaW3ZCq9JGsao=">AAAB/HicbVC7TsMwFHXKq5RXoCNLRIvEVCVdYKzowlgk+pDaEDmu01p1nMi+QQpR+RUWBhBi5UPY+BucNgO0HMnS0Tn36h4fP+ZMgW1/G6WNza3tnfJuZW//4PDIPD7pqSiRhHZJxCM58LGinAnaBQacDmJJcehz2vdn7dzvP1CpWCTuII2pG+KJYAEjGLTkmdX6KMQwJZhn7bmXwfz+se6ZNbthL2CtE6cgNVSg45lfo3FEkpAKIBwrNXTsGNwMS2CE03lllCgaYzLDEzrUVOCQKjdbhJ9b51oZW0Ek9RNgLdTfGxkOlUpDX0/mSdWql4v/ecMEgis3YyJOgAqyPBQk3ILIypuwxkxSAjzVBBPJdFaLTLHEBHRfFV2Cs/rlddJrNhy74dw2a63roo4yOkVn6AI56BK10A3qoC4iKEXP6BW9GU/Gi/FufCxHS0axU0V/YHz+AKoklMM=</latexit>

zt
<latexit sha1_base64="wZ5nRXLx7xVarry1VQwWnqDCgZk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIXsrfswYa9vcvunAkSfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLUykMuu63U9jY3NreKe6W9vYPDo/Kxyctk2SacZ8lMtGdkBouheI+CpS8k2pO41Dydji+nfvtR66NSNQDTlIexHSoRCQYRSv51ac+VvvliltzFyDrxMtJBXI0++Wv3iBhWcwVMkmN6XpuisGUahRM8lmplxmeUjamQ961VNGYm2C6OHZGLqwyIFGibSkkC/X3xJTGxkzi0HbGFEdm1ZuL/3ndDKPrYCpUmiFXbLkoyiTBhMw/JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WueW/Pu65XGTR5HEc7gHC7BgytowB00wQcGAp7hFd4c5bw4787HsrXg5DOn8AfO5w8sho4/</latexit><latexit sha1_base64="wZ5nRXLx7xVarry1VQwWnqDCgZk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIXsrfswYa9vcvunAkSfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLUykMuu63U9jY3NreKe6W9vYPDo/Kxyctk2SacZ8lMtGdkBouheI+CpS8k2pO41Dydji+nfvtR66NSNQDTlIexHSoRCQYRSv51ac+VvvliltzFyDrxMtJBXI0++Wv3iBhWcwVMkmN6XpuisGUahRM8lmplxmeUjamQ961VNGYm2C6OHZGLqwyIFGibSkkC/X3xJTGxkzi0HbGFEdm1ZuL/3ndDKPrYCpUmiFXbLkoyiTBhMw/JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WueW/Pu65XGTR5HEc7gHC7BgytowB00wQcGAp7hFd4c5bw4787HsrXg5DOn8AfO5w8sho4/</latexit><latexit sha1_base64="wZ5nRXLx7xVarry1VQwWnqDCgZk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIXsrfswYa9vcvunAkSfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLUykMuu63U9jY3NreKe6W9vYPDo/Kxyctk2SacZ8lMtGdkBouheI+CpS8k2pO41Dydji+nfvtR66NSNQDTlIexHSoRCQYRSv51ac+VvvliltzFyDrxMtJBXI0++Wv3iBhWcwVMkmN6XpuisGUahRM8lmplxmeUjamQ961VNGYm2C6OHZGLqwyIFGibSkkC/X3xJTGxkzi0HbGFEdm1ZuL/3ndDKPrYCpUmiFXbLkoyiTBhMw/JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WueW/Pu65XGTR5HEc7gHC7BgytowB00wQcGAp7hFd4c5bw4787HsrXg5DOn8AfO5w8sho4/</latexit><latexit sha1_base64="wZ5nRXLx7xVarry1VQwWnqDCgZk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIXsrfswYa9vcvunAkSfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLUykMuu63U9jY3NreKe6W9vYPDo/Kxyctk2SacZ8lMtGdkBouheI+CpS8k2pO41Dydji+nfvtR66NSNQDTlIexHSoRCQYRSv51ac+VvvliltzFyDrxMtJBXI0++Wv3iBhWcwVMkmN6XpuisGUahRM8lmplxmeUjamQ961VNGYm2C6OHZGLqwyIFGibSkkC/X3xJTGxkzi0HbGFEdm1ZuL/3ndDKPrYCpUmiFXbLkoyiTBhMw/JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WueW/Pu65XGTR5HEc7gHC7BgytowB00wQcGAp7hFd4c5bw4787HsrXg5DOn8AfO5w8sho4/</latexit>

Mem
z

! z<latexit sha1_base64="M3KNU2cDOxiQM439xJXgnJ/syxw=">AAACBHicbVA9TwJBEN3zE/Hr1JLmIphYkTsaLYk2NiaYyEfC4WVvGWDD3kd254xwobDxr9hYaIytP8LOf+MCVyj4kkle3pvJzDw/FlyhbX8bK6tr6xubua389s7u3r55cNhQUSIZ1FkkItnyqQLBQ6gjRwGtWAINfAFNf3g59Zv3IBWPwlscxdAJaD/kPc4oaskzCyUX4QER02sIJl7q4gCQeuPJ3bjkmUW7bM9gLRMnI0WSoeaZX243YkkAITJBlWo7doydlErkTMAk7yYKYsqGtA9tTUMagOqksycm1olWulYvkrpCtGbq74mUBkqNAl93BhQHatGbiv957QR7552Uh3GCELL5ol4iLIysaSJWl0tgKEaaUCa5vtViAyopQ51bXofgLL68TBqVsmOXnZtKsXqRxZEjBXJMTolDzkiVXJEaqRNGHskzeSVvxpPxYrwbH/PWFSObOSJ/YHz+AHd/mJk=</latexit><latexit sha1_base64="M3KNU2cDOxiQM439xJXgnJ/syxw=">AAACBHicbVA9TwJBEN3zE/Hr1JLmIphYkTsaLYk2NiaYyEfC4WVvGWDD3kd254xwobDxr9hYaIytP8LOf+MCVyj4kkle3pvJzDw/FlyhbX8bK6tr6xubua389s7u3r55cNhQUSIZ1FkkItnyqQLBQ6gjRwGtWAINfAFNf3g59Zv3IBWPwlscxdAJaD/kPc4oaskzCyUX4QER02sIJl7q4gCQeuPJ3bjkmUW7bM9gLRMnI0WSoeaZX243YkkAITJBlWo7doydlErkTMAk7yYKYsqGtA9tTUMagOqksycm1olWulYvkrpCtGbq74mUBkqNAl93BhQHatGbiv957QR7552Uh3GCELL5ol4iLIysaSJWl0tgKEaaUCa5vtViAyopQ51bXofgLL68TBqVsmOXnZtKsXqRxZEjBXJMTolDzkiVXJEaqRNGHskzeSVvxpPxYrwbH/PWFSObOSJ/YHz+AHd/mJk=</latexit><latexit sha1_base64="M3KNU2cDOxiQM439xJXgnJ/syxw=">AAACBHicbVA9TwJBEN3zE/Hr1JLmIphYkTsaLYk2NiaYyEfC4WVvGWDD3kd254xwobDxr9hYaIytP8LOf+MCVyj4kkle3pvJzDw/FlyhbX8bK6tr6xubua389s7u3r55cNhQUSIZ1FkkItnyqQLBQ6gjRwGtWAINfAFNf3g59Zv3IBWPwlscxdAJaD/kPc4oaskzCyUX4QER02sIJl7q4gCQeuPJ3bjkmUW7bM9gLRMnI0WSoeaZX243YkkAITJBlWo7doydlErkTMAk7yYKYsqGtA9tTUMagOqksycm1olWulYvkrpCtGbq74mUBkqNAl93BhQHatGbiv957QR7552Uh3GCELL5ol4iLIysaSJWl0tgKEaaUCa5vtViAyopQ51bXofgLL68TBqVsmOXnZtKsXqRxZEjBXJMTolDzkiVXJEaqRNGHskzeSVvxpPxYrwbH/PWFSObOSJ/YHz+AHd/mJk=</latexit><latexit sha1_base64="M3KNU2cDOxiQM439xJXgnJ/syxw=">AAACBHicbVA9TwJBEN3zE/Hr1JLmIphYkTsaLYk2NiaYyEfC4WVvGWDD3kd254xwobDxr9hYaIytP8LOf+MCVyj4kkle3pvJzDw/FlyhbX8bK6tr6xubua389s7u3r55cNhQUSIZ1FkkItnyqQLBQ6gjRwGtWAINfAFNf3g59Zv3IBWPwlscxdAJaD/kPc4oaskzCyUX4QER02sIJl7q4gCQeuPJ3bjkmUW7bM9gLRMnI0WSoeaZX243YkkAITJBlWo7doydlErkTMAk7yYKYsqGtA9tTUMagOqksycm1olWulYvkrpCtGbq74mUBkqNAl93BhQHatGbiv957QR7552Uh3GCELL5ol4iLIysaSJWl0tgKEaaUCa5vtViAyopQ51bXofgLL68TBqVsmOXnZtKsXqRxZEjBXJMTolDzkiVXJEaqRNGHskzeSVvxpPxYrwbH/PWFSObOSJ/YHz+AHd/mJk=</latexit>

Cz
t ! 1

<latexit sha1_base64="1Jr2jkR3jTdwaY1mjHjyzOhx2hk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gxpJ0o8tiNy4r2Ae0MUymk3boZBJmboQaAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjh9zpsC2v42V1bX1jc3SVnl7Z3dv3zw47KgokYS2ScQj2fOxopwJ2gYGnPZiSXHoc9r1J83c7z5QqVgk7mAaUzfEI8ECRjBoyTOPq4MQw5hgnjYzL4ULJ7t/rHpmxa7ZM1jLxClIBRVoeebXYBiRJKQCCMdK9R07BjfFEhjhNCsPEkVjTCZ4RPuaChxS5aaz+Jl1ppWhFURSPwHWTP29keJQqWno68k8q1r0cvE/r59AcOWmTMQJUEHmh4KEWxBZeRfWkElKgE81wUQyndUiYywxAd1YWZfgLH55mXTqNceuObf1SuO6qKOETtApOkcOukQNdINaqI0IStEzekVvxpPxYrwbH/PRFaPYOUJ/YHz+AJBmlTU=</latexit><latexit sha1_base64="1Jr2jkR3jTdwaY1mjHjyzOhx2hk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gxpJ0o8tiNy4r2Ae0MUymk3boZBJmboQaAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjh9zpsC2v42V1bX1jc3SVnl7Z3dv3zw47KgokYS2ScQj2fOxopwJ2gYGnPZiSXHoc9r1J83c7z5QqVgk7mAaUzfEI8ECRjBoyTOPq4MQw5hgnjYzL4ULJ7t/rHpmxa7ZM1jLxClIBRVoeebXYBiRJKQCCMdK9R07BjfFEhjhNCsPEkVjTCZ4RPuaChxS5aaz+Jl1ppWhFURSPwHWTP29keJQqWno68k8q1r0cvE/r59AcOWmTMQJUEHmh4KEWxBZeRfWkElKgE81wUQyndUiYywxAd1YWZfgLH55mXTqNceuObf1SuO6qKOETtApOkcOukQNdINaqI0IStEzekVvxpPxYrwbH/PRFaPYOUJ/YHz+AJBmlTU=</latexit><latexit sha1_base64="1Jr2jkR3jTdwaY1mjHjyzOhx2hk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gxpJ0o8tiNy4r2Ae0MUymk3boZBJmboQaAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjh9zpsC2v42V1bX1jc3SVnl7Z3dv3zw47KgokYS2ScQj2fOxopwJ2gYGnPZiSXHoc9r1J83c7z5QqVgk7mAaUzfEI8ECRjBoyTOPq4MQw5hgnjYzL4ULJ7t/rHpmxa7ZM1jLxClIBRVoeebXYBiRJKQCCMdK9R07BjfFEhjhNCsPEkVjTCZ4RPuaChxS5aaz+Jl1ppWhFURSPwHWTP29keJQqWno68k8q1r0cvE/r59AcOWmTMQJUEHmh4KEWxBZeRfWkElKgE81wUQyndUiYywxAd1YWZfgLH55mXTqNceuObf1SuO6qKOETtApOkcOukQNdINaqI0IStEzekVvxpPxYrwbH/PRFaPYOUJ/YHz+AJBmlTU=</latexit><latexit sha1_base64="1Jr2jkR3jTdwaY1mjHjyzOhx2hk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gxpJ0o8tiNy4r2Ae0MUymk3boZBJmboQaAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjh9zpsC2v42V1bX1jc3SVnl7Z3dv3zw47KgokYS2ScQj2fOxopwJ2gYGnPZiSXHoc9r1J83c7z5QqVgk7mAaUzfEI8ECRjBoyTOPq4MQw5hgnjYzL4ULJ7t/rHpmxa7ZM1jLxClIBRVoeebXYBiRJKQCCMdK9R07BjfFEhjhNCsPEkVjTCZ4RPuaChxS5aaz+Jl1ppWhFURSPwHWTP29keJQqWno68k8q1r0cvE/r59AcOWmTMQJUEHmh4KEWxBZeRfWkElKgE81wUQyndUiYywxAd1YWZfgLH55mXTqNceuObf1SuO6qKOETtApOkcOukQNdINaqI0IStEzekVvxpPxYrwbH/PRFaPYOUJ/YHz+AJBmlTU=</latexit>

!
<latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit>

tanh<latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit>!
<latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit><latexit sha1_base64="+wPnq5mfo5j9NMc0te1uWUaQEUA=">AAAB73icbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwIbPDLEyYxzoza0I2/IQXDxrj1d/x5t84wB4UrKSTSlV3uruihDNjff/bK2xsbm3vFHdLe/sHh0fl45O2UakmtEUUV7obYUM5k7RlmeW0m2iKRcRpJ5rczv3OE9WGKflgpwkNBR5JFjOCrZO61b5hI4Grg3LFr/kLoHUS5KQCOZqD8ld/qEgqqLSEY2N6gZ/YMMPaMsLprNRPDU0wmeAR7TkqsaAmzBb3ztCFU4YoVtqVtGih/p7IsDBmKiLXKbAdm1VvLv7n9VIbX4cZk0lqqSTLRXHKkVVo/jwaMk2J5VNHMNHM3YrIGGtMrIuo5EIIVl9eJ+16LfBrwX290rjJ4yjCGZzDJQRwBQ24gya0gACHZ3iFN+/Re/HevY9la8HLZ07hD7zPH1Y1j30=</latexit>

+<latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit><latexit sha1_base64="RgQFrgPP09G9wiNkCBnzA2EsptM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxVYQhJL0oseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2d++4lrI2L1iJOE+xEdKhEKRtFKD5XLSr9UdqvuHGSVeDkpQ45Gv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ7qeEJZWM65F1LFY248bP5qVNybpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0ijYEb/nlVdKqVT236t3XyvWbPI4CnMIZXIAHV1CHO2hAExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AEoUY0J</latexit>

�<latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit>

�
<latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit><latexit sha1_base64="AWIQUmfbHSBXDwD7ImzIoMzPydA=">AAAB7nicbVBNT8JAEJ3iF+IX6tFLI5h4Ii0XPRK9eMREwAQast1uYcN2t9mdmpCGH+HFg8Z49fd489+4QA8KvmSSl/dmMjMvTAU36HnfTmljc2t7p7xb2ds/ODyqHp90jco0ZR2qhNKPITFMcMk6yFGwx1QzkoSC9cLJ7dzvPTFtuJIPOE1ZkJCR5DGnBK3Uqw9UpLA+rNa8hreAu078gtSgQHtY/RpEimYJk0gFMabveykGOdHIqWCzyiAzLCV0Qkasb6kkCTNBvjh35l5YJXJjpW1JdBfq74mcJMZMk9B2JgTHZtWbi/95/Qzj6yDnMs2QSbpcFGfCReXOf3cjrhlFMbWEUM3trS4dE00o2oQqNgR/9eV10m02fK/h3zdrrZsijjKcwTlcgg9X0II7aEMHKEzgGV7hzUmdF+fd+Vi2lpxi5hT+wPn8AaSxjxg=</latexit>

π
j
t

<latexit sha1_base64="fZkMT0rOgmiZ563+R25bsTTNHRM=">AAAB8HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIh4GT7C17sLK3d9mdMyGEX2FjoTG2/hw7/40LXKHgSyZ5eW8mM/OCRAqDrvvt5NbWNza38tuFnd29/YPi4VHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6nvmtJ66NiNUdjhPuR3SgRCgYRSvdl7uJ6OHDY7lXLLkVdw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn84On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG89CdCJSlyxRaLwlQSjMnse9IXmjOUY0so08LeStiQasrQZlSwIXjLL6+SZrXiuRXvtlqqXWVx5OEETuEcPLiAGtxAHRrAIIJneIU3RzsvzrvzsWjNOdnMMfyB8/kDFBqP6g==</latexit><latexit sha1_base64="fZkMT0rOgmiZ563+R25bsTTNHRM=">AAAB8HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIh4GT7C17sLK3d9mdMyGEX2FjoTG2/hw7/40LXKHgSyZ5eW8mM/OCRAqDrvvt5NbWNza38tuFnd29/YPi4VHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6nvmtJ66NiNUdjhPuR3SgRCgYRSvdl7uJ6OHDY7lXLLkVdw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn84On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG89CdCJSlyxRaLwlQSjMnse9IXmjOUY0so08LeStiQasrQZlSwIXjLL6+SZrXiuRXvtlqqXWVx5OEETuEcPLiAGtxAHRrAIIJneIU3RzsvzrvzsWjNOdnMMfyB8/kDFBqP6g==</latexit><latexit sha1_base64="fZkMT0rOgmiZ563+R25bsTTNHRM=">AAAB8HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIh4GT7C17sLK3d9mdMyGEX2FjoTG2/hw7/40LXKHgSyZ5eW8mM/OCRAqDrvvt5NbWNza38tuFnd29/YPi4VHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6nvmtJ66NiNUdjhPuR3SgRCgYRSvdl7uJ6OHDY7lXLLkVdw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn84On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG89CdCJSlyxRaLwlQSjMnse9IXmjOUY0so08LeStiQasrQZlSwIXjLL6+SZrXiuRXvtlqqXWVx5OEETuEcPLiAGtxAHRrAIIJneIU3RzsvzrvzsWjNOdnMMfyB8/kDFBqP6g==</latexit><latexit sha1_base64="fZkMT0rOgmiZ563+R25bsTTNHRM=">AAAB8HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIh4GT7C17sLK3d9mdMyGEX2FjoTG2/hw7/40LXKHgSyZ5eW8mM/OCRAqDrvvt5NbWNza38tuFnd29/YPi4VHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6nvmtJ66NiNUdjhPuR3SgRCgYRSvdl7uJ6OHDY7lXLLkVdw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn84On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG89CdCJSlyxRaLwlQSjMnse9IXmjOUY0so08LeStiQasrQZlSwIXjLL6+SZrXiuRXvtlqqXWVx5OEETuEcPLiAGtxAHRrAIIJneIU3RzsvzrvzsWjNOdnMMfyB8/kDFBqP6g==</latexit>

Ht−1
<latexit sha1_base64="/ZOMn0oq4OvTie6sI6+yfNAyM1U=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCu4sSTd6LLopssK9gFtCJPppB06eTBzI4QQf8WNC0Xc+iHu/BsnbRbaemDgcM693DPHiwVXYFnfxsbm1vbObmWvun9weHRsnpz2VZRIyno0EpEcekQxwUPWAw6CDWPJSOAJNvDmd4U/eGRS8Sh8gDRmTkCmIfc5JaAl16w1xgGBGSUi6+RuBld23nDNutW0FsDrxC5JHZXouubXeBLRJGAhUEGUGtlWDE5GJHAqWF4dJ4rFhM7JlI00DUnAlJMtwuf4QisT7EdSvxDwQv29kZFAqTTw9GSRVK16hfifN0rAv3EyHsYJsJAuD/mJwBDhogk84ZJREKkmhEqus2I6I5JQ0H1VdQn26pfXSb/VtK2mfd+qt2/LOiroDJ2jS2Sja9RGHdRFPURRip7RK3oznowX4934WI5uGOVODf2B8fkD96KUTg==</latexit><latexit sha1_base64="/ZOMn0oq4OvTie6sI6+yfNAyM1U=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCu4sSTd6LLopssK9gFtCJPppB06eTBzI4QQf8WNC0Xc+iHu/BsnbRbaemDgcM693DPHiwVXYFnfxsbm1vbObmWvun9weHRsnpz2VZRIyno0EpEcekQxwUPWAw6CDWPJSOAJNvDmd4U/eGRS8Sh8gDRmTkCmIfc5JaAl16w1xgGBGSUi6+RuBld23nDNutW0FsDrxC5JHZXouubXeBLRJGAhUEGUGtlWDE5GJHAqWF4dJ4rFhM7JlI00DUnAlJMtwuf4QisT7EdSvxDwQv29kZFAqTTw9GSRVK16hfifN0rAv3EyHsYJsJAuD/mJwBDhogk84ZJREKkmhEqus2I6I5JQ0H1VdQn26pfXSb/VtK2mfd+qt2/LOiroDJ2jS2Sja9RGHdRFPURRip7RK3oznowX4934WI5uGOVODf2B8fkD96KUTg==</latexit><latexit sha1_base64="/ZOMn0oq4OvTie6sI6+yfNAyM1U=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCu4sSTd6LLopssK9gFtCJPppB06eTBzI4QQf8WNC0Xc+iHu/BsnbRbaemDgcM693DPHiwVXYFnfxsbm1vbObmWvun9weHRsnpz2VZRIyno0EpEcekQxwUPWAw6CDWPJSOAJNvDmd4U/eGRS8Sh8gDRmTkCmIfc5JaAl16w1xgGBGSUi6+RuBld23nDNutW0FsDrxC5JHZXouubXeBLRJGAhUEGUGtlWDE5GJHAqWF4dJ4rFhM7JlI00DUnAlJMtwuf4QisT7EdSvxDwQv29kZFAqTTw9GSRVK16hfifN0rAv3EyHsYJsJAuD/mJwBDhogk84ZJREKkmhEqus2I6I5JQ0H1VdQn26pfXSb/VtK2mfd+qt2/LOiroDJ2jS2Sja9RGHdRFPURRip7RK3oznowX4934WI5uGOVODf2B8fkD96KUTg==</latexit><latexit sha1_base64="/ZOMn0oq4OvTie6sI6+yfNAyM1U=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCu4sSTd6LLopssK9gFtCJPppB06eTBzI4QQf8WNC0Xc+iHu/BsnbRbaemDgcM693DPHiwVXYFnfxsbm1vbObmWvun9weHRsnpz2VZRIyno0EpEcekQxwUPWAw6CDWPJSOAJNvDmd4U/eGRS8Sh8gDRmTkCmIfc5JaAl16w1xgGBGSUi6+RuBld23nDNutW0FsDrxC5JHZXouubXeBLRJGAhUEGUGtlWDE5GJHAqWF4dJ4rFhM7JlI00DUnAlJMtwuf4QisT7EdSvxDwQv29kZFAqTTw9GSRVK16hfifN0rAv3EyHsYJsJAuD/mJwBDhogk84ZJREKkmhEqus2I6I5JQ0H1VdQn26pfXSb/VtK2mfd+qt2/LOiroDJ2jS2Sja9RGHdRFPURRip7RK3oznowX4934WI5uGOVODf2B8fkD96KUTg==</latexit>

Ht
<latexit sha1_base64="PNaO24SncKZo6na0LWu2Lgjls7I=">AAAB+nicbVC7TsMwFL3hWcorhZHFokViqpIuMFawdCwSfUhtFDmu01p1nMh2QFXop7AwgBArX8LG3+C0GaDlSJaOzrlX9/gECWdKO863tbG5tb2zW9or7x8cHh3blZOuilNJaIfEPJb9ACvKmaAdzTSn/URSHAWc9oLpbe73HqhULBb3epZQL8JjwUJGsDaSb1dqwwjrCcE8a839TM9rvl116s4CaJ24BalCgbZvfw1HMUkjKjThWKmB6yTay7DUjHA6Lw9TRRNMpnhMB4YKHFHlZYvoc3RhlBEKY2me0Gih/t7IcKTULArMZJ5TrXq5+J83SHV47WVMJKmmgiwPhSlHOkZ5D2jEJCWazwzBRDKTFZEJlpho01bZlOCufnmddBt116m7d41q86aoowRncA6X4MIVNKEFbegAgUd4hld4s56sF+vd+liObljFzin8gfX5AxIpk9w=</latexit><latexit sha1_base64="PNaO24SncKZo6na0LWu2Lgjls7I=">AAAB+nicbVC7TsMwFL3hWcorhZHFokViqpIuMFawdCwSfUhtFDmu01p1nMh2QFXop7AwgBArX8LG3+C0GaDlSJaOzrlX9/gECWdKO863tbG5tb2zW9or7x8cHh3blZOuilNJaIfEPJb9ACvKmaAdzTSn/URSHAWc9oLpbe73HqhULBb3epZQL8JjwUJGsDaSb1dqwwjrCcE8a839TM9rvl116s4CaJ24BalCgbZvfw1HMUkjKjThWKmB6yTay7DUjHA6Lw9TRRNMpnhMB4YKHFHlZYvoc3RhlBEKY2me0Gih/t7IcKTULArMZJ5TrXq5+J83SHV47WVMJKmmgiwPhSlHOkZ5D2jEJCWazwzBRDKTFZEJlpho01bZlOCufnmddBt116m7d41q86aoowRncA6X4MIVNKEFbegAgUd4hld4s56sF+vd+liObljFzin8gfX5AxIpk9w=</latexit><latexit sha1_base64="PNaO24SncKZo6na0LWu2Lgjls7I=">AAAB+nicbVC7TsMwFL3hWcorhZHFokViqpIuMFawdCwSfUhtFDmu01p1nMh2QFXop7AwgBArX8LG3+C0GaDlSJaOzrlX9/gECWdKO863tbG5tb2zW9or7x8cHh3blZOuilNJaIfEPJb9ACvKmaAdzTSn/URSHAWc9oLpbe73HqhULBb3epZQL8JjwUJGsDaSb1dqwwjrCcE8a839TM9rvl116s4CaJ24BalCgbZvfw1HMUkjKjThWKmB6yTay7DUjHA6Lw9TRRNMpnhMB4YKHFHlZYvoc3RhlBEKY2me0Gih/t7IcKTULArMZJ5TrXq5+J83SHV47WVMJKmmgiwPhSlHOkZ5D2jEJCWazwzBRDKTFZEJlpho01bZlOCufnmddBt116m7d41q86aoowRncA6X4MIVNKEFbegAgUd4hld4s56sF+vd+liObljFzin8gfX5AxIpk9w=</latexit><latexit sha1_base64="PNaO24SncKZo6na0LWu2Lgjls7I=">AAAB+nicbVC7TsMwFL3hWcorhZHFokViqpIuMFawdCwSfUhtFDmu01p1nMh2QFXop7AwgBArX8LG3+C0GaDlSJaOzrlX9/gECWdKO863tbG5tb2zW9or7x8cHh3blZOuilNJaIfEPJb9ACvKmaAdzTSn/URSHAWc9oLpbe73HqhULBb3epZQL8JjwUJGsDaSb1dqwwjrCcE8a839TM9rvl116s4CaJ24BalCgbZvfw1HMUkjKjThWKmB6yTay7DUjHA6Lw9TRRNMpnhMB4YKHFHlZYvoc3RhlBEKY2me0Gih/t7IcKTULArMZJ5TrXq5+J83SHV47WVMJKmmgiwPhSlHOkZ5D2jEJCWazwzBRDKTFZEJlpho01bZlOCufnmddBt116m7d41q86aoowRncA6X4MIVNKEFbegAgUd4hld4s56sF+vd+liObljFzin8gfX5AxIpk9w=</latexit>

tanh<latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit><latexit sha1_base64="jdTIFdknpMGviZ5OKCa+D+DVZRo=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld1e9Fj04rGC/YB2Kdk02w1NskuSFcrSv+DFgyJe/UPe/Dem2z1o64OBx3szzMwLU8GN9bxvtLG5tb2zW9mr7h8cHh3XTk67Jsk0ZR2aiET3Q2KY4Ip1LLeC9VPNiAwF64XTu4Xfe2La8EQ92lnKAkkmikecEltIRMWjWt1reAXwOvFLUocS7VHtazhOaCaZslQQYwa+l9ogJ9pyKti8OswMSwmdkgkbOKqIZCbIi1vn+NIpYxwl2pWyuFB/T+REGjOToeuUxMZm1VuI/3mDzEY3Qc5Vmlmm6HJRlAlsE7x4HI+5ZtSKmSOEau5uxTQmmlDr4qm6EPzVl9dJt9nwvYb/0Ky3bss4KnAOF3AFPlxDC+6hDR2gEMMzvMIbkugFvaOPZesGKmfO4A/Q5w8oUI5L</latexit>
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Figure 1: The proposed View-LSTM recurrent structure

with one prior. The invariant feature zt (resp. view-

dependent feature π
j
t ) is fed to the block Memzθz

(resp.

Mem
p
θp

) that outputs the memory cell of Conv-LSTM [33].

The memory cells Czt and Cpt of the invariant and the prior

feature are then combined with a fusion scheme to obtain

the hidden state Ht that approximates ǫ̂
j
t .

the view-dependent feature vector πj as a linear combina-

tion weighted by the coefficient wm for each of the prior

feature. The component of πj at time step t is given as:

π
j
t =

M
∑

m=1

wmπ
j
t,m. (3)

The feature πj is a concatenation of each of π
j
t such that:

πj = (πj1, . . . , π
j

T
′ ).

3.3. Aggregator

The original LSTM [12] model uses fully connected

layer in the state transitions which cause the loss of spa-

tial information. Conv-LSTM [33] solves this problem by

keeping track of the spatiotemporal feature in its state tran-

sitions using convolutions. The equations to compute the

memory cell are given as:

gt = tanh(Wxg ∗ xt +Whg ∗ Ht� 1) (4a)

it = σ(Wxi ∗ xt +Whi ∗ Ht� 1) (4b)

ft = σ(Wxf ∗ xt +Whf ∗ Ht� 1) (4c)

Ct = ft ⊙ Ct� 1 + it ⊙ gt, (4d)

where theW(.) with subscript are learnable weights, ∗ is the

convolution operation, σ is the sigmoid non-linearity and ⊙
is the Hadamard product. The gating it and ft control how

much information should be kept, or updated with gt, to

compute the memory cell Ct for each time step t. We omit

the bias term in each equation for simplicity.

The View-LSTM acceptsM+1 inputs, the invariant fea-

ture z and the M prior features {πjm}Mm=1. In order to have

a spatiotemporal consistency for each of the M + 1 inputs,

we keep track of a separate memory cell Cmt for each input,

and it is computed through the gating mechanism for each

time step t as:

Cmt =

{

Mem0
θ0
(zt,Ht� 1, C

0
t� 1) if m = 0

Memmθm
(πjt,m,Ht� 1, C

m
t� 1) if m ∈ [1..M ],

(5)

where Memmθm
refers to Equation 4a to Equation 4d with the

weights θm for the inputm ∈ [0..M ]. The appearance input

zt is given with indexm = 0 and C0
t = Czt . The hidden state

Ht� 1 is used in all the M + 1 blocks and it approximates

the target feature view at the time step t−1. Therefore, only

one hidden state should be tracked over time as it represents

the actual appearance feature.

We finally fuse the information of the invariant feature

memory Czt and the priors memory Cmt along with the cur-

rent features information as a linear combination. The out-

put gate ot regulates how much information each of the

M+1 gates will be passed to the hidden state and the equa-

tion is given as:

ot = σ
(

Wzo ∗ zt +W z
co ∗ C

z
t +

M
∑

m=1

pm
)

, (6)

where pm =Wmo ∗π
j
t,m+Wm

co ∗C
m
t which relates the cur-

rent temporal prior feature π
j
t,m with the memory Cmt of the

m-th prior. The sum of pm over m ∈ [1..M ] approximates

the spatiotemporal feature π
j
t as a linear combination of the

pre-defined set of M priors in an early fusion scheme.

Finally, the hidden state Ht that approximate ǫ̂
j
t is ob-

tained by combining the output gate ot with the concatena-

tion of all the memory cells Cmt and is computed as:

Ht = ot ⊙ tanh
(

W1� 1 ∗
M
⊕
m=0

Cmt

)

+ ηzt, (7)

where W1� 1 is a 2D convolution with a (1, 1)-kernel that is

used to match the dimension of ot. We add a small residual

of the input view zt (η-Residual) controlled by η in order to

alleviate the color information loss during the approxima-

tion process (see Figure 1).

4. Novel-view video synthesis

In this section we present View Decomposition Network

(VDNet), our end-to-end learning framework for novel-

view video synthesis based on view decomposition. We

first overview the proposed network architecture and then

describe how invariance is obtained. Moreover, we present

our temporal extension of the perceptual loss and detail the

training procedure.

4.1. Architecture

The network architecture of the proposed VDNet using

one prior (e.g. depth or skeleton) is presented in Figure 2.
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