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ABSTRACT

Modelling long-range dependencies is critical for scene understanding tasks in
computer vision. Although CNNs have excelled in many vision tasks, they are still
limited in capturing long-range structured relationships as they typically consist of
layers of local kernels. A fully-connected graph is beneficial for such modelling,
however, its computational overhead is prohibitive. We propose a dynamic graph
message passing network, that significantly reduces the computational complexity
compared to related works modelling a fully-connected graph. This is achieved
by adaptively sampling nodes in the graph, conditioned on the input, for message
passing. Based on the sampled nodes, we dynamically predict node-dependent filter
weights and the affinity matrix for propagating information between them. Using
this model, we show significant improvements with respect to strong, state-of-the-
art baselines on three different tasks and backbone architectures. Our approach also
outperforms fully-connected graphs while using substantially fewer floating-point
operations.

1 INTRODUCTION

Capturing long-range dependencies is crucial for complex scene understanding tasks such as semantic
segmentation, instance segmentation and object detection. Although convolutional neural networks
(CNNs) have excelled in a wide range of scene understanding tasks (Krizhevsky et al., 2012; Simonyan
& Zisserman, 2015; He et al., 2016), they are still limited by their ability to capture these long-range
interactions. To improve the capability of CNNs in this aspect, a recent popular model Non-local
networks (Wang et al., 2018) proposes a generalisation of the attention model of (Vaswani et al.,
2017) and achieves significant advance in several computer vision tasks.

Non-local networks essentially model pairwise structured relationships among all feature elements in
a feature map to produce the attention weights which are used for feature aggregation. Considering
each feature element as a node in a graph, Non-local networks effectively model a fully-connected
feature graph and thus have a quadratic inference complexity with respect to the number of the feature
elements. This is infeasible for dense prediction tasks on high-resolution imagery, as commonly
encountered in semantic segmentation (Cordts et al., 2016). Moreover, in dense prediction tasks,
capturing relations between all pairs of pixels is usually unnecessary due to the redundant information
contained within the image (Fig. 1). Simply subsampling the feature map to reduce the memory
requirements is also suboptimal, as such naı̈ve subsampling would result in smaller objects in the
image not being represented adequately.

To tackle the complexity issue of the fully connected models, graph convolution networks
(GCNs) (Kipf & Welling, 2017; Gilmer et al., 2017), which propagate information along graph-
structured input data, can alleviate the computational issues of non-local networks to a certain extent.
However, this stands only if local neighbourhoods are considered for each node. Employing such
local-connected graphs means that the long-range contextual information needed for complex vision
tasks such as segmentation and detection (Rabinovich et al., 2007; Oliva & Torralba, 2007) will
only be partially captured. Along this direction, GraphSAGE (Hamilton et al., 2017) introduces an
efficient graph learning model based on a graph sampling method. However, the sampling considers
a spatial uniform sampling strategy and is not dependant on the feature nodes. Thus the modelling
capacity is also restricted as it basically assumes a static input graph where the neighbours for each
node are fixed and the filter weights are shared among all nodes.
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(a) Fully-connected message passing (b) Locally-connected message passing (c) Dynamic graph message passing

Figure 1: Contextual information is crucial for complex scene understanding tasks. To recognise the
“boathouse”, one needs to consider the “boat” and the “water” next to it. Fully-connected message pass-
ing models (a) are able to obtain this information, but are prohibitively expensive. Furthermore, they capture a
lot of redundant information (i.e.“trees” and “sky”). Locally-connected models (b) are more efficient, but miss
out on important context. Our proposed approach (c), dynamically samples a small subset of relevant feature
nodes based on a learned dynamic sampling scheme, i.e. the learned position-specific random walk (indicated
by the white dashed arrow lines), and also dynamically predicts filter weights and affinities (indicated by unique
edge and square colors.), which are both conditioned on the sampled feature nodes.

To address the aforementioned shortcomings, we propose a novel dynamic graph message passing
network (DGMN) model, targeting effective and efficient deep representational learning with a joint
modeling of two key dynamic properties as illustrated in Fig. 1. Our contribution is twofold: (i) We
dynamically samples the neighbourhood of a node from the feature graph and conditioned on the
node features. The sampling is position-specifically learned with the model training. Intuitively, this
allows the network to efficiently gather long-range context by only selecting a subset of the most
relevant nodes in the graph; (ii) Based on the nodes that have been sampled, we further dynamically
predict node-dependant filter weights and the affinity matrix, which are used to propagate information
among the feature nodes via message passing. The dynamic weights and affinities are especially
beneficial for us to specifically model each sampled feature context, thus leading to more effective
message passing. Both of these dynamic properties are jointly optimised in a single model, and we
modularise the DGMN as a network layer for simple deployment into existing networks.

We demonstrate the proposed model on the tasks of semantic segmentation, object detection and
instance segmentation on the challenging Cityscapes (Cordts et al., 2016) and COCO (Lin et al., 2014)
datasets. We achieve clearly better performance than the fully-connected Non-local model, while
using substantially fewer floating point operations (FLOPs). Significantly, one variant of our model
with dynamic filters and affinities (i.e. the second dynamic property) achieves similar performance to
Non-local while only using 9.4% of its FLOPs and 25.3% of its parameters. Furthermore, “plugging”
our module into existing networks, we show considerable improvements with respect to strong,
state-of-the-art baselines on three different tasks and backbone architectures.

2 RELATED WORK

An early technique for modelling context for computer vision tasks involved conditional random
fields. In particular, the DenseCRF model (Krhenbhl & Koltun, 2011) was popular as it modelled
interactions between all pairs of pixels in an image. Although such models have been integrated into
neural networks (Chen et al., 2015; Zheng et al., 2015; Arnab et al., 2016; Xu et al., 2017), they
are limited by the fact that the pairwise potentials are based on simple handcrafted features, and
mostly model on the discrete label space, thus not directly applicable in the feature learning task in
which the feature variables are typically considered continuous. Coupled with the fact that CRFs are
computationally expensive, CRFs are no longer used for most computer vision tasks.

A complementary technique for increasing the receptive field of CNNs was to use dilated convolu-
tions (Chen et al., 2015; Yu & Koltun, 2016; Chen et al., 2017). Other modifications to the convolution
operation include deformable convolution (Dai et al., 2017; Zhu et al., 2019), which learns the offset
with respect to a predefined grid. While the deformable strategy could learn the random walks of the
feature nodes, it only considers very local field, and the filters are shared across all convolutional
positions. In contrast, our dynamic sampling aims to sample over the whole feature graph to obtain a
large receptive field, and also the predicted affinities and the weights for message passing are position
specific and conditioned on the dynamically sampled nodes. Our model is thus able to better capture
position-based semantic context to enable more effective message passing among feature nodes.

2



Under review as a conference paper at ICLR 2020

The idea of graph node sampling has previously been explored in GraphSAGE (Hamilton et al., 2017).
GraphSAGE simply uniformly samples nodes. In contrast, our sampling strategy is learned based on
the node features. Specifically, we first sample the nodes uniformly in the spatial dimension, and then
dynamically predict walks of each node conditioned on the node features. Therefore the sampling
in our model is input-dependant and clearly different from GraphSAGE. Furthermore, GraphSAGE
does not consider our second important property, i.e. the dynamic prediction of the affinities and the
message passing kernels, and it does not explore the challenging detection and segmentation tasks.

We also note that Jia et al. (2016) developed an idea of “dynamic convolution”, that is predicting
a dynamic convolutional filter for each feature position. More recently, Wu et al. (2019) further
reduced the complexity of this operation in the context of natural laguage processing with lightweight
group convolutions. Unlike (Jia et al., 2016; Wu et al., 2019), we present a graph-based formulation,
and jointly learn dynamic weights and dynamic affinities, which are conditioned on an adaptively
sampled neighbourhood for each feature node in the graph using the proposed dynamic sampling
strategy for effective message passing.

3 DYNAMIC GRAPH MESSAGE PASSING NETWORKS

3.1 PROBLEM DEFINITION AND NOTATION

Given an input feature map interpreted as a set of feature vectors, i.e. F = {fi}Ni=1 with fi ∈ R1×C ,
where N is the number of pixels and C is the feature dimension respectively, our goal is to learn a
set of refined latent feature vectors H = {hi}Ni=1 by utilising hidden structured information among
the feature vectors at different pixel locations. H has the same dimension as the observation F. To
learn such structured representations, we convert the feature map into a graph domain by constructing
a feature graph G = {V, E , A} with V as its nodes, E as its edges and A as its adjacency matrix.
Specifically, the nodes of the graph are represented by the latent feature vectors, i.e. V = {hi}Ni=1,
and A ∈ RN×N is a binary or learnable matrix with self-loops describing the connections between
nodes. In this work, we propose a novel dynamic graph message passing network Gilmer et al.
(2017) for deep representation learning, which refines each graph feature node by passing messages
on the graph G. Different from existing message passing neural networks considering a fully- or
locally-connected static graph (Wang et al., 2018; Gilmer et al., 2017), we propose a dynamic graph
network model with two dynamic properties, i.e. dynamic sampling of graph nodes to approximate
the full graph distribution, and dynamic prediction of node-conditioned filter weights and affinities,
in order to achieve more efficient and effective message passing.

3.2 GRAPH MESSAGE PASSING NEURAL NETWORKS FOR DEEP REPRESENTATION LEARNING

Message passing neural networks (MPNNs) (Gilmer et al., 2017) present a generalised form of graph
neural networks such as graph convolution networks (Kipf & Welling, 2017), gated graph sequential
networks (Li et al., 2015) and graph attention networks (Veličković et al., 2018). In order to model
structured graph data, in which latent variables are represented as nodes on an undirected or directed
graph, feed-forward inference is performed through a message passing phase followed by a readout
phase upon the graph nodes. The message passing phase usually takes T iteration steps to update
feature nodes, while the readout phase is for the final prediction e.g. graph classification with updated
nodes. In this work, we focus on the message passing phase for learning efficient and effective feature
refinement, since well-represented features are critical in all downstream tasks. The message passing
phase consists of two steps, i.e. a message calculation step M t and a message updating step U t.
Given a latent feature node h

(t)
i at an iteration t, for computational efficiency, we consider a locally

connected node field with vi ⊂ V and vi ∈ R(K×C), where K � N is the number of sampled nodes
in vi. Thus we can define the message calculation step for node i operated locally as

m
(t+1)
i =M t

(
Ai,j , {h(t)

1 , · · · ,h(t)
K },wj

)
=

∑
j∈N (i)

Ai,jh
(t)
j wj , withAi,j = A[i, j], (1)

where Ai,j describes the connection relationship i.e. the affinity between latent nodes h(t)
i and h

(t)
j ,

N (i) denotes a self-included neighborhood of the node h
(t)
i which can be derived from vi and

wj ∈ RC×C is a transformation matrix for message calculation on the hidden node h
(t)
j . Then the
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{ <latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit> { <latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit>

K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit> K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

{ <latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit> { <latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit><latexit sha1_base64="z1kAo69nOoAzh2JXE+TpEtsJgi4=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaPRlqxrFfqXo1bw66SvyCVKFAo1/56g0SnsWoLJfMmK7vpTbImbaCS5yWe5nBlPExG2LXUcViNEE+P3dKz50yoFGiXSlL5+rviZzFxkzi0HXGzI7MsjcT//O6mY1uglyoNLOo+GJRlElqEzr7nQ6ERm7lxBHGtXC3Uj5iLgDrEiq7EPzll1dJ67LmezX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXeSEpeyDv5WLSukWLmBP6AfP4ASPWPhQ==</latexit>

K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit> K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

C
<latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

C
<latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

DMC1
<latexit sha1_base64="6RFGkMFnxu0hWQTrPYLZ7mXXhAo=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtgHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stPVA4HDOvdyTE8ScaeO6305hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxvXMbz9SpVkk780kpr7AQ8lCRrCx0kNPYDNSIr2+rU/7Xr9ccavuDGiZeDmpQI5Gv/zVG0QkEVQawrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtlVhQ7aez1FN0YpUBCiNlnzRopv7eSLHQeiICO5ml1IteJv7ndRMTXvopk3FiqCTzQ2HCkYlQVgEaMEWJ4RNLMFHMZkVkhBUmxhZVsiV4i19eJq2zqudWvbvzSu0qr6MIR3AMp+DBBdTgBhrQBAIKnuEV3pwn58V5dz7mowUn3zmEP3A+fwAr3ZJH</latexit><latexit sha1_base64="6RFGkMFnxu0hWQTrPYLZ7mXXhAo=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtgHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stPVA4HDOvdyTE8ScaeO6305hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxvXMbz9SpVkk780kpr7AQ8lCRrCx0kNPYDNSIr2+rU/7Xr9ccavuDGiZeDmpQI5Gv/zVG0QkEVQawrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtlVhQ7aez1FN0YpUBCiNlnzRopv7eSLHQeiICO5ml1IteJv7ndRMTXvopk3FiqCTzQ2HCkYlQVgEaMEWJ4RNLMFHMZkVkhBUmxhZVsiV4i19eJq2zqudWvbvzSu0qr6MIR3AMp+DBBdTgBhrQBAIKnuEV3pwn58V5dz7mowUn3zmEP3A+fwAr3ZJH</latexit><latexit sha1_base64="6RFGkMFnxu0hWQTrPYLZ7mXXhAo=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtgHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stPVA4HDOvdyTE8ScaeO6305hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxvXMbz9SpVkk780kpr7AQ8lCRrCx0kNPYDNSIr2+rU/7Xr9ccavuDGiZeDmpQI5Gv/zVG0QkEVQawrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtlVhQ7aez1FN0YpUBCiNlnzRopv7eSLHQeiICO5ml1IteJv7ndRMTXvopk3FiqCTzQ2HCkYlQVgEaMEWJ4RNLMFHMZkVkhBUmxhZVsiV4i19eJq2zqudWvbvzSu0qr6MIR3AMp+DBBdTgBhrQBAIKnuEV3pwn58V5dz7mowUn3zmEP3A+fwAr3ZJH</latexit><latexit sha1_base64="6RFGkMFnxu0hWQTrPYLZ7mXXhAo=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtgHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stPVA4HDOvdyTE8ScaeO6305hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxvXMbz9SpVkk780kpr7AQ8lCRrCx0kNPYDNSIr2+rU/7Xr9ccavuDGiZeDmpQI5Gv/zVG0QkEVQawrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtlVhQ7aez1FN0YpUBCiNlnzRopv7eSLHQeiICO5ml1IteJv7ndRMTXvopk3FiqCTzQ2HCkYlQVgEaMEWJ4RNLMFHMZkVkhBUmxhZVsiV4i19eJq2zqudWvbvzSu0qr6MIR3AMp+DBBdTgBhrQBAIKnuEV3pwn58V5dz7mowUn3zmEP3A+fwAr3ZJH</latexit>

DMCS
<latexit sha1_base64="8eqjc882G0t0NAxahKWuMfd+Jik=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtoHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stHogcDjnXu7JCWLOtHHdL6ewtLyyulZcL21sbm3vlHf3WjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H43rmtx+o0iySd2YSU1/goWQhI9hY6b4nsBkpkV5e16f923654lbdGdBf4uWkAjka/fJnbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1VGJBtZ/OUk/RkVUGKIyUfdKgmfpzI8VC64kI7GSWUi96mfif101MeO6nTMaJoZLMD4UJRyZCWQVowBQlhk8swUQxmxWREVaYGFtUyZbgLX75L2mdVD236t2cVmoXeR1FOIBDOAYPzqAGV9CAJhBQ8AQv8Oo8Os/Om/M+Hy04+c4+/ILz8Q1fZZJp</latexit><latexit sha1_base64="8eqjc882G0t0NAxahKWuMfd+Jik=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtoHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stHogcDjnXu7JCWLOtHHdL6ewtLyyulZcL21sbm3vlHf3WjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H43rmtx+o0iySd2YSU1/goWQhI9hY6b4nsBkpkV5e16f923654lbdGdBf4uWkAjka/fJnbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1VGJBtZ/OUk/RkVUGKIyUfdKgmfpzI8VC64kI7GSWUi96mfif101MeO6nTMaJoZLMD4UJRyZCWQVowBQlhk8swUQxmxWREVaYGFtUyZbgLX75L2mdVD236t2cVmoXeR1FOIBDOAYPzqAGV9CAJhBQ8AQv8Oo8Os/Om/M+Hy04+c4+/ILz8Q1fZZJp</latexit><latexit sha1_base64="8eqjc882G0t0NAxahKWuMfd+Jik=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtoHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stHogcDjnXu7JCWLOtHHdL6ewtLyyulZcL21sbm3vlHf3WjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H43rmtx+o0iySd2YSU1/goWQhI9hY6b4nsBkpkV5e16f923654lbdGdBf4uWkAjka/fJnbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1VGJBtZ/OUk/RkVUGKIyUfdKgmfpzI8VC64kI7GSWUi96mfif101MeO6nTMaJoZLMD4UJRyZCWQVowBQlhk8swUQxmxWREVaYGFtUyZbgLX75L2mdVD236t2cVmoXeR1FOIBDOAYPzqAGV9CAJhBQ8AQv8Oo8Os/Om/M+Hy04+c4+/ILz8Q1fZZJp</latexit><latexit sha1_base64="8eqjc882G0t0NAxahKWuMfd+Jik=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMtiXbgRKtoHtGPJpJk2NMkMSUYpQ//DjQtF3Pov7vwbM+0stHogcDjnXu7JCWLOtHHdL6ewtLyyulZcL21sbm3vlHf3WjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H43rmtx+o0iySd2YSU1/goWQhI9hY6b4nsBkpkV5e16f923654lbdGdBf4uWkAjka/fJnbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1VGJBtZ/OUk/RkVUGKIyUfdKgmfpzI8VC64kI7GSWUi96mfif101MeO6nTMaJoZLMD4UJRyZCWQVowBQlhk8swUQxmxWREVaYGFtUyZbgLX75L2mdVD236t2cVmoXeR1FOIBDOAYPzqAGV9CAJhBQ8AQv8Oo8Os/Om/M+Hy04+c4+/ILz8Q1fZZJp</latexit>

�1
<latexit sha1_base64="J9wc+mWjvsnJeK4+k1w2VjqrxmI=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJk9sFMrxCWfIQXD4p49Xu8+TdOkj1oYkFDUdVNd1eQKmnIdb+dtfWNza3t0k55d2//4LBydNwySaYFNkWiEt0JuEElY2ySJIWdVCOPAoXtYHw389tPqI1M4keapOhHfBjLUApOVmr3AiTe9/qVqltz52CrxCtIFQo0+pWv3iARWYQxCcWN6XpuSn7ONUmhcFruZQZTLsZ8iF1LYx6h8fP5uVN2bpUBCxNtKyY2V39P5DwyZhIFtjPiNDLL3kz8z+tmFN74uYzTjDAWi0VhphglbPY7G0iNgtTEEi60tLcyMeKaC7IJlW0I3vLLq6R1WfPcmvdwVa3fFnGU4BTO4AI8uIY63EMDmiBgDM/wCm9O6rw4787HonXNKWZO4A+czx/sTo9I</latexit><latexit sha1_base64="J9wc+mWjvsnJeK4+k1w2VjqrxmI=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJk9sFMrxCWfIQXD4p49Xu8+TdOkj1oYkFDUdVNd1eQKmnIdb+dtfWNza3t0k55d2//4LBydNwySaYFNkWiEt0JuEElY2ySJIWdVCOPAoXtYHw389tPqI1M4keapOhHfBjLUApOVmr3AiTe9/qVqltz52CrxCtIFQo0+pWv3iARWYQxCcWN6XpuSn7ONUmhcFruZQZTLsZ8iF1LYx6h8fP5uVN2bpUBCxNtKyY2V39P5DwyZhIFtjPiNDLL3kz8z+tmFN74uYzTjDAWi0VhphglbPY7G0iNgtTEEi60tLcyMeKaC7IJlW0I3vLLq6R1WfPcmvdwVa3fFnGU4BTO4AI8uIY63EMDmiBgDM/wCm9O6rw4787HonXNKWZO4A+czx/sTo9I</latexit><latexit sha1_base64="J9wc+mWjvsnJeK4+k1w2VjqrxmI=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJk9sFMrxCWfIQXD4p49Xu8+TdOkj1oYkFDUdVNd1eQKmnIdb+dtfWNza3t0k55d2//4LBydNwySaYFNkWiEt0JuEElY2ySJIWdVCOPAoXtYHw389tPqI1M4keapOhHfBjLUApOVmr3AiTe9/qVqltz52CrxCtIFQo0+pWv3iARWYQxCcWN6XpuSn7ONUmhcFruZQZTLsZ8iF1LYx6h8fP5uVN2bpUBCxNtKyY2V39P5DwyZhIFtjPiNDLL3kz8z+tmFN74uYzTjDAWi0VhphglbPY7G0iNgtTEEi60tLcyMeKaC7IJlW0I3vLLq6R1WfPcmvdwVa3fFnGU4BTO4AI8uIY63EMDmiBgDM/wCm9O6rw4787HonXNKWZO4A+czx/sTo9I</latexit><latexit sha1_base64="J9wc+mWjvsnJeK4+k1w2VjqrxmI=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJk9sFMrxCWfIQXD4p49Xu8+TdOkj1oYkFDUdVNd1eQKmnIdb+dtfWNza3t0k55d2//4LBydNwySaYFNkWiEt0JuEElY2ySJIWdVCOPAoXtYHw389tPqI1M4keapOhHfBjLUApOVmr3AiTe9/qVqltz52CrxCtIFQo0+pWv3iARWYQxCcWN6XpuSn7ONUmhcFruZQZTLsZ8iF1LYx6h8fP5uVN2bpUBCxNtKyY2V39P5DwyZhIFtjPiNDLL3kz8z+tmFN74uYzTjDAWi0VhphglbPY7G0iNgtTEEi60tLcyMeKaC7IJlW0I3vLLq6R1WfPcmvdwVa3fFnGU4BTO4AI8uIY63EMDmiBgDM/wCm9O6rw4787HonXNKWZO4A+czx/sTo9I</latexit>

�S
<latexit sha1_base64="EbjFf3etFD93ljIiettv9rfxM5A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNF+wFtKJvtpF262YTdiVBKf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXplIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcIGCZLYTjWyOJTYCke3M7/1hNqIRD3SOMUgZgMlIsEZWanVDZFY76FXrnhVbw53lfg5qUCOeq/81e0nPItREZfMmI7vpRRMmCbBJU5L3cxgyviIDbBjqWIxmmAyP3fqnlml70aJtqXInau/JyYsNmYch7YzZjQ0y95M/M/rZBRdBxOh0oxQ8cWiKJMuJe7sd7cvNHKSY0sY18Le6vIh04yTTahkQ/CXX14lzYuq71X9+8tK7SaPowgncArn4MMV1OAO6tAADiN4hld4c1LnxXl3PhatBSefOYY/cD5/AB/lj2o=</latexit><latexit sha1_base64="EbjFf3etFD93ljIiettv9rfxM5A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNF+wFtKJvtpF262YTdiVBKf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXplIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcIGCZLYTjWyOJTYCke3M7/1hNqIRD3SOMUgZgMlIsEZWanVDZFY76FXrnhVbw53lfg5qUCOeq/81e0nPItREZfMmI7vpRRMmCbBJU5L3cxgyviIDbBjqWIxmmAyP3fqnlml70aJtqXInau/JyYsNmYch7YzZjQ0y95M/M/rZBRdBxOh0oxQ8cWiKJMuJe7sd7cvNHKSY0sY18Le6vIh04yTTahkQ/CXX14lzYuq71X9+8tK7SaPowgncArn4MMV1OAO6tAADiN4hld4c1LnxXl3PhatBSefOYY/cD5/AB/lj2o=</latexit><latexit sha1_base64="EbjFf3etFD93ljIiettv9rfxM5A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNF+wFtKJvtpF262YTdiVBKf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXplIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcIGCZLYTjWyOJTYCke3M7/1hNqIRD3SOMUgZgMlIsEZWanVDZFY76FXrnhVbw53lfg5qUCOeq/81e0nPItREZfMmI7vpRRMmCbBJU5L3cxgyviIDbBjqWIxmmAyP3fqnlml70aJtqXInau/JyYsNmYch7YzZjQ0y95M/M/rZBRdBxOh0oxQ8cWiKJMuJe7sd7cvNHKSY0sY18Le6vIh04yTTahkQ/CXX14lzYuq71X9+8tK7SaPowgncArn4MMV1OAO6tAADiN4hld4c1LnxXl3PhatBSefOYY/cD5/AB/lj2o=</latexit><latexit sha1_base64="EbjFf3etFD93ljIiettv9rfxM5A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNF+wFtKJvtpF262YTdiVBKf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXplIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJsk0xwZPZKLbITMohcIGCZLYTjWyOJTYCke3M7/1hNqIRD3SOMUgZgMlIsEZWanVDZFY76FXrnhVbw53lfg5qUCOeq/81e0nPItREZfMmI7vpRRMmCbBJU5L3cxgyviIDbBjqWIxmmAyP3fqnlml70aJtqXInau/JyYsNmYch7YzZjQ0y95M/M/rZBRdBxOh0oxQ8cWiKJMuJe7sd7cvNHKSY0sY18Le6vIh04yTTahkQ/CXX14lzYuq71X9+8tK7SaPowgncArn4MMV1OAO6tAADiN4hld4c1LnxXl3PhatBSefOYY/cD5/AB/lj2o=</latexit>

··· <latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

F<latexit sha1_base64="wW4awhbbGrmX4xP/2Az5lbSpKTY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCUFxWsA9sh5JJ77ShmcyQZIQyFPwINy4UcevfuPNvzLRdaOuBwOGcG+65J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48auk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfJP77UdUmsfy3kwS9CM6lDzkjBorPfQiakZBmNWn/XLFrbozkFXiLUgFFmj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz2aJp+TMKgMSxso+achM/f0jo5HWkyiwk3lCvezl4n9eNzXhtZ9xmaQGJZsvClNBTEzy88mAK2RGTCyhTHGblbARVZQZW1LJluAtn7xKWhdVz616d5eVWv1pXkcRTuAUzsGDK6jBLTSgCQwkPMMrvDnaeXHenY/5aMFZVHgMf+B8/gDYc5Fu</latexit><latexit sha1_base64="wW4awhbbGrmX4xP/2Az5lbSpKTY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCUFxWsA9sh5JJ77ShmcyQZIQyFPwINy4UcevfuPNvzLRdaOuBwOGcG+65J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48auk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfJP77UdUmsfy3kwS9CM6lDzkjBorPfQiakZBmNWn/XLFrbozkFXiLUgFFmj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz2aJp+TMKgMSxso+achM/f0jo5HWkyiwk3lCvezl4n9eNzXhtZ9xmaQGJZsvClNBTEzy88mAK2RGTCyhTHGblbARVZQZW1LJluAtn7xKWhdVz616d5eVWv1pXkcRTuAUzsGDK6jBLTSgCQwkPMMrvDnaeXHenY/5aMFZVHgMf+B8/gDYc5Fu</latexit><latexit sha1_base64="wW4awhbbGrmX4xP/2Az5lbSpKTY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCUFxWsA9sh5JJ77ShmcyQZIQyFPwINy4UcevfuPNvzLRdaOuBwOGcG+65J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48auk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfJP77UdUmsfy3kwS9CM6lDzkjBorPfQiakZBmNWn/XLFrbozkFXiLUgFFmj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz2aJp+TMKgMSxso+achM/f0jo5HWkyiwk3lCvezl4n9eNzXhtZ9xmaQGJZsvClNBTEzy88mAK2RGTCyhTHGblbARVZQZW1LJluAtn7xKWhdVz616d5eVWv1pXkcRTuAUzsGDK6jBLTSgCQwkPMMrvDnaeXHenY/5aMFZVHgMf+B8/gDYc5Fu</latexit><latexit sha1_base64="wW4awhbbGrmX4xP/2Az5lbSpKTY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCUFxWsA9sh5JJ77ShmcyQZIQyFPwINy4UcevfuPNvzLRdaOuBwOGcG+65J0gE18Z1v53C2vrG5lZxu7Szu7d/UD48auk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfJP77UdUmsfy3kwS9CM6lDzkjBorPfQiakZBmNWn/XLFrbozkFXiLUgFFmj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz2aJp+TMKgMSxso+achM/f0jo5HWkyiwk3lCvezl4n9eNzXhtZ9xmaQGJZsvClNBTEzy88mAK2RGTCyhTHGblbARVZQZW1LJluAtn7xKWhdVz616d5eVWv1pXkcRTuAUzsGDK6jBLTSgCQwkPMMrvDnaeXHenY/5aMFZVHgMf+B8/gDYc5Fu</latexit>

··· <latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

··· <latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit> ··· <latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit><latexit sha1_base64="q69zMZjI9Yeldyb9Qbi+NHycg3U=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+gDWWz2bRrN9mwOxFK6H/w4kERr/4fb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR26hMM95iSirdDajhUiS8hQIl76aa0ziQvBOMb2Z+54lrI1TygJOU+zEdJiISjKKV2n0WKjSDas2tu3OQVeIVpAYFmoPqVz9ULIt5gkxSY3qem6KfU42CST6t9DPDU8rGdMh7liY05sbP59dOyZlVQhIpbStBMld/T+Q0NmYSB7Yzpjgyy95M/M/rZRhd+7lI0gx5whaLokwSVGT2OgmF5gzlxBLKtLC3EjaimjK0AVVsCN7yy6ukfVH33Lp3f1lr3BVxlOEETuEcPLiCBtxCE1rA4BGe4RXeHOW8OO/Ox6K15BQzx/AHzucPsfOPOw==</latexit>

H(1)
<latexit sha1_base64="F2zMMOjqct5e9bwikQUOHTFUgHU=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZcFEbqsYB/QxjKZTtqhk0mYmRRKyJ+4caGIW//EnX/jpM1CWw8MHM65l3vm+DFnSjvOt1Xa2Nza3invVvb2Dw6P7OOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96V3ud2dUKhaJRz2PqRfisWABI1gbaWjbgxDriR+kzewprbmX2dCuOnVnAbRO3IJUoUBraH8NRhFJQio04VipvuvE2kux1IxwmlUGiaIxJlM8pn1DBQ6p8tJF8gxdGGWEgkiaJzRaqL83UhwqNQ99M5nnVKteLv7n9RMd3HopE3GiqSDLQ0HCkY5QXgMaMUmJ5nNDMJHMZEVkgiUm2pRVMSW4q19eJ52ruuvU3YfrauO+qKMMZ3AONXDhBhrQhBa0gcAMnuEV3qzUerHerY/laMkqdk7hD6zPH/ObkzQ=</latexit><latexit sha1_base64="F2zMMOjqct5e9bwikQUOHTFUgHU=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZcFEbqsYB/QxjKZTtqhk0mYmRRKyJ+4caGIW//EnX/jpM1CWw8MHM65l3vm+DFnSjvOt1Xa2Nza3invVvb2Dw6P7OOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96V3ud2dUKhaJRz2PqRfisWABI1gbaWjbgxDriR+kzewprbmX2dCuOnVnAbRO3IJUoUBraH8NRhFJQio04VipvuvE2kux1IxwmlUGiaIxJlM8pn1DBQ6p8tJF8gxdGGWEgkiaJzRaqL83UhwqNQ99M5nnVKteLv7n9RMd3HopE3GiqSDLQ0HCkY5QXgMaMUmJ5nNDMJHMZEVkgiUm2pRVMSW4q19eJ52ruuvU3YfrauO+qKMMZ3AONXDhBhrQhBa0gcAMnuEV3qzUerHerY/laMkqdk7hD6zPH/ObkzQ=</latexit><latexit sha1_base64="F2zMMOjqct5e9bwikQUOHTFUgHU=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZcFEbqsYB/QxjKZTtqhk0mYmRRKyJ+4caGIW//EnX/jpM1CWw8MHM65l3vm+DFnSjvOt1Xa2Nza3invVvb2Dw6P7OOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96V3ud2dUKhaJRz2PqRfisWABI1gbaWjbgxDriR+kzewprbmX2dCuOnVnAbRO3IJUoUBraH8NRhFJQio04VipvuvE2kux1IxwmlUGiaIxJlM8pn1DBQ6p8tJF8gxdGGWEgkiaJzRaqL83UhwqNQ99M5nnVKteLv7n9RMd3HopE3GiqSDLQ0HCkY5QXgMaMUmJ5nNDMJHMZEVkgiUm2pRVMSW4q19eJ52ruuvU3YfrauO+qKMMZ3AONXDhBhrQhBa0gcAMnuEV3qzUerHerY/laMkqdk7hD6zPH/ObkzQ=</latexit><latexit sha1_base64="F2zMMOjqct5e9bwikQUOHTFUgHU=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZcFEbqsYB/QxjKZTtqhk0mYmRRKyJ+4caGIW//EnX/jpM1CWw8MHM65l3vm+DFnSjvOt1Xa2Nza3invVvb2Dw6P7OOTjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96V3ud2dUKhaJRz2PqRfisWABI1gbaWjbgxDriR+kzewprbmX2dCuOnVnAbRO3IJUoUBraH8NRhFJQio04VipvuvE2kux1IxwmlUGiaIxJlM8pn1DBQ6p8tJF8gxdGGWEgkiaJzRaqL83UhwqNQ99M5nnVKteLv7n9RMd3HopE3GiqSDLQ0HCkY5QXgMaMUmJ5nNDMJHMZEVkgiUm2pRVMSW4q19eJ52ruuvU3YfrauO+qKMMZ3AONXDhBhrQhBa0gcAMnuEV3qzUerHerY/laMkqdk7hD6zPH/ObkzQ=</latexit>

Output Feature Map
<latexit sha1_base64="Or7a+EZWUrHbPG8iLtQOtxvKb4w=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq4IWgYFsREjmAdklzA7uUmGzOwuM3eFsKS08VdsLBSx9RPs/Bsnj0ITDwwczrmXueeEiRQGXffbWVhcWl5Zza3l1zc2t7YLO7s1E6eaQ5XHMtaNkBmQIoIqCpTQSDQwFUqoh/3LkV9/AG1EHN3jIIFAsW4kOoIztFKrcOArhj2tstsUkxSpT6+AYarBshuWDFuFoltyx6DzxJuSIpmi0ip8+e2Ypwoi5JIZ0/TcBIOMaRRcwjDvpwYSxvusC01LI6bABNk4yJAeWaVNO7G2L0I6Vn9vZEwZM1ChnRydbWa9kfif10yxcx5kIrIRIeKTjzqppBjTUSu0LTRwlANLGNfC3kp5j2nG0XaXtyV4s5HnSe2k5Lkl7+60WL6Y1pEj++SQHBOPnJEyuSYVUiWcPJJn8krenCfnxXl3PiajC850Z4/8gfP5AzwMmXE=</latexit><latexit sha1_base64="Or7a+EZWUrHbPG8iLtQOtxvKb4w=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq4IWgYFsREjmAdklzA7uUmGzOwuM3eFsKS08VdsLBSx9RPs/Bsnj0ITDwwczrmXueeEiRQGXffbWVhcWl5Zza3l1zc2t7YLO7s1E6eaQ5XHMtaNkBmQIoIqCpTQSDQwFUqoh/3LkV9/AG1EHN3jIIFAsW4kOoIztFKrcOArhj2tstsUkxSpT6+AYarBshuWDFuFoltyx6DzxJuSIpmi0ip8+e2Ypwoi5JIZ0/TcBIOMaRRcwjDvpwYSxvusC01LI6bABNk4yJAeWaVNO7G2L0I6Vn9vZEwZM1ChnRydbWa9kfif10yxcx5kIrIRIeKTjzqppBjTUSu0LTRwlANLGNfC3kp5j2nG0XaXtyV4s5HnSe2k5Lkl7+60WL6Y1pEj++SQHBOPnJEyuSYVUiWcPJJn8krenCfnxXl3PiajC850Z4/8gfP5AzwMmXE=</latexit><latexit sha1_base64="Or7a+EZWUrHbPG8iLtQOtxvKb4w=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq4IWgYFsREjmAdklzA7uUmGzOwuM3eFsKS08VdsLBSx9RPs/Bsnj0ITDwwczrmXueeEiRQGXffbWVhcWl5Zza3l1zc2t7YLO7s1E6eaQ5XHMtaNkBmQIoIqCpTQSDQwFUqoh/3LkV9/AG1EHN3jIIFAsW4kOoIztFKrcOArhj2tstsUkxSpT6+AYarBshuWDFuFoltyx6DzxJuSIpmi0ip8+e2Ypwoi5JIZ0/TcBIOMaRRcwjDvpwYSxvusC01LI6bABNk4yJAeWaVNO7G2L0I6Vn9vZEwZM1ChnRydbWa9kfif10yxcx5kIrIRIeKTjzqppBjTUSu0LTRwlANLGNfC3kp5j2nG0XaXtyV4s5HnSe2k5Lkl7+60WL6Y1pEj++SQHBOPnJEyuSYVUiWcPJJn8krenCfnxXl3PiajC850Z4/8gfP5AzwMmXE=</latexit><latexit sha1_base64="Or7a+EZWUrHbPG8iLtQOtxvKb4w=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq4IWgYFsREjmAdklzA7uUmGzOwuM3eFsKS08VdsLBSx9RPs/Bsnj0ITDwwczrmXueeEiRQGXffbWVhcWl5Zza3l1zc2t7YLO7s1E6eaQ5XHMtaNkBmQIoIqCpTQSDQwFUqoh/3LkV9/AG1EHN3jIIFAsW4kOoIztFKrcOArhj2tstsUkxSpT6+AYarBshuWDFuFoltyx6DzxJuSIpmi0ip8+e2Ypwoi5JIZ0/TcBIOMaRRcwjDvpwYSxvusC01LI6bABNk4yJAeWaVNO7G2L0I6Vn9vZEwZM1ChnRydbWa9kfif10yxcx5kIrIRIeKTjzqppBjTUSu0LTRwlANLGNfC3kp5j2nG0XaXtyV4s5HnSe2k5Lkl7+60WL6Y1pEj++SQHBOPnJEyuSYVUiWcPJJn8krenCfnxXl3PiajC850Z4/8gfP5AzwMmXE=</latexit>

Input Feature Map
<latexit sha1_base64="KyCN4SgE1LRH6/fOVH4bgtaJx9g=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQEXRYF0YVQwT6gCWUyvWmHziRhZiKU0J0bf8WNC0Xc+gvu/BsnbRbaemDgcM69zD0nSDhT2nG+rYXFpeWV1dJaeX1jc2vb3tltqjiVFBo05rFsB0QBZxE0NNMc2okEIgIOrWB4mfutB5CKxdG9HiXgC9KPWMgo0Ubq2geeIHogRXYTJanGHr4ColMJht2SZNy1K07VmQDPE7cgFVSg3rW/vF5MUwGRppwo1XGdRPsZkZpRDuOylypICB2SPnQMjYgA5WeTHGN8ZJQeDmNpXqTxRP29kRGh1EgEZjK/Ws16ufif10l1eO5nLI8IEZ1+FKYc6xjnpeAek0A1HxlCqGTmVkwHRBKqTXVlU4I7G3meNE+qrlN1704rtYuijhLaR4foGLnoDNXQNaqjBqLoET2jV/RmPVkv1rv1MR1dsIqdPfQH1ucPRP6Y5g==</latexit><latexit sha1_base64="KyCN4SgE1LRH6/fOVH4bgtaJx9g=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQEXRYF0YVQwT6gCWUyvWmHziRhZiKU0J0bf8WNC0Xc+gvu/BsnbRbaemDgcM69zD0nSDhT2nG+rYXFpeWV1dJaeX1jc2vb3tltqjiVFBo05rFsB0QBZxE0NNMc2okEIgIOrWB4mfutB5CKxdG9HiXgC9KPWMgo0Ubq2geeIHogRXYTJanGHr4ColMJht2SZNy1K07VmQDPE7cgFVSg3rW/vF5MUwGRppwo1XGdRPsZkZpRDuOylypICB2SPnQMjYgA5WeTHGN8ZJQeDmNpXqTxRP29kRGh1EgEZjK/Ws16ufif10l1eO5nLI8IEZ1+FKYc6xjnpeAek0A1HxlCqGTmVkwHRBKqTXVlU4I7G3meNE+qrlN1704rtYuijhLaR4foGLnoDNXQNaqjBqLoET2jV/RmPVkv1rv1MR1dsIqdPfQH1ucPRP6Y5g==</latexit><latexit sha1_base64="KyCN4SgE1LRH6/fOVH4bgtaJx9g=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQEXRYF0YVQwT6gCWUyvWmHziRhZiKU0J0bf8WNC0Xc+gvu/BsnbRbaemDgcM69zD0nSDhT2nG+rYXFpeWV1dJaeX1jc2vb3tltqjiVFBo05rFsB0QBZxE0NNMc2okEIgIOrWB4mfutB5CKxdG9HiXgC9KPWMgo0Ubq2geeIHogRXYTJanGHr4ColMJht2SZNy1K07VmQDPE7cgFVSg3rW/vF5MUwGRppwo1XGdRPsZkZpRDuOylypICB2SPnQMjYgA5WeTHGN8ZJQeDmNpXqTxRP29kRGh1EgEZjK/Ws16ufif10l1eO5nLI8IEZ1+FKYc6xjnpeAek0A1HxlCqGTmVkwHRBKqTXVlU4I7G3meNE+qrlN1704rtYuijhLaR4foGLnoDNXQNaqjBqLoET2jV/RmPVkv1rv1MR1dsIqdPfQH1ucPRP6Y5g==</latexit><latexit sha1_base64="KyCN4SgE1LRH6/fOVH4bgtaJx9g=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUQEXRYF0YVQwT6gCWUyvWmHziRhZiKU0J0bf8WNC0Xc+gvu/BsnbRbaemDgcM69zD0nSDhT2nG+rYXFpeWV1dJaeX1jc2vb3tltqjiVFBo05rFsB0QBZxE0NNMc2okEIgIOrWB4mfutB5CKxdG9HiXgC9KPWMgo0Ubq2geeIHogRXYTJanGHr4ColMJht2SZNy1K07VmQDPE7cgFVSg3rW/vF5MUwGRppwo1XGdRPsZkZpRDuOylypICB2SPnQMjYgA5WeTHGN8ZJQeDmNpXqTxRP29kRGh1EgEZjK/Ws16ufif10l1eO5nLI8IEZ1+FKYc6xjnpeAek0A1HxlCqGTmVkwHRBKqTXVlU4I7G3meNE+qrlN1704rtYuijhLaR4foGLnoDNXQNaqjBqLoET2jV/RmPVkv1rv1MR1dsIqdPfQH1ucPRP6Y5g==</latexit>

random walk prediction

random walk prediction

M1

Ms

C
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Conv

Conv

Figure 2: Overview of our proposed dynamic graph message passing network (DGMN). The neighbourhood
used to update the feature representation of each node (we show a single node with a red square) is predicted
dynamically conditioned on each input. This is done by first uniformly sampling (denoted by “US”) a set of
S neighbourhoods around each node. Each neighbourhood contains K (e.g. 3× 3) sampled nodes. Here, the
blue nodes were sampled with a low sampling rate, and the green ones with a high sampling rate. Walks are
predicted (conditioned on the input) from these uniformly sampled nodes, denoted by the s© symbol representing
the random walk sampling operation described in Sec. 3.3. DMC1, · · · ,DMCS and β1, · · · , βS denotes S
dynamic message calculation operations and S message scaling parameters, respectively. The DMC module is
detailed in Figure 3. The symbol ⊕ indicates an element-wise addition operation.

message updating function U t is applied to update the node h
(t)
i with a linear combination of the

calculated message and the observation feature fi at the node position i as:

h
(t+1)
i = U t

(
fi,m

(t+1)
i

)
= σ

(
fi + αm

i m
(t+1)
i

)
, (2)

where αm
i of a learnable parameter for scaling the message, and the operation σ(·) is a non-linearity

function e.g. ReLU. By iteratively performing message passing on each node with T steps, we obtain
a refined feature map H(T ) as output.

3.3 FROM A FULLY-CONNECTED GRAPH TO A DYNAMIC SAMPLED GRAPH

A fully-connected graph typically contains many connections and parameters, which thus naturally
brings redundancy in the connections, and also makes the network optimisation more difficult
especially when dealing with limited training data. Therefore, as in Eq. 1, a local node connection
field is considered in the graph message passing network, in order to substantially reduce the
computational overhead of large fully-connected graphs. However, in various computer vision tasks,
such as detection and segmentation, learning deep representations capturing both local and global
receptive fields is important for the model performance (Rabinovich et al., 2007; Oliva & Torralba,
2007). To maintain a large receptive field while utilising much fewer parameters than the fully-
connected setting, we further explore dynamic sampling strategies in our proposed graph message
passing network. We develop a uniform sampling scheme, which we extend to a predicted random
walk sampling scheme which aims to reduce the redundancy found in a fully-connected graph. This
sampling is performed in a dynamic fashion, meaning that for a given node hi, we aim to sample an
optimal subset of vi from V to update hi via message passing as shown in Fig. 2.

Multiple uniform sampling for dynamic receptive fields. Uniform sampling is a commonly used
strategy for graph node sampling (Leskovec & Faloutsos, 2006) based on Monte-Carlo estimation. To
approximate the distribution of V , we consider a set of S uniform sampling rates ϕwith ϕ = {ρq}Sq=1,
where ρq is a sampling rate. Let us assume that the latent feature nodes are located in a P -dimensional
space RP . For instance, P = 2 for images considering the x- and y-dimensions of the image plane.
For each latent node hi, a total of K neighbouring nodes are sampled from RP . The receptive field
of vi is thus determined by ρq and K. Note that the sampling rate ρq corresponds to the “dilation rate”
often used in convolution (Yu & Koltun, 2016) and is thus able to capture a large receptive field whilst
maintaining a small number of connected nodes. Thus we can achieve much lower computational
overhead compared with fully-connected message passing in which typically all N nodes are used
when one of the nodes is updated. Each node receives S complementary messages from distinct
receptive fields for updating as

m
(t+1)
i =

∑
q

∑
j∈Nq(i)

βqA
q
i,jh

(t)
j wq

j , with Aq
i,j = Aq[i, j] and q = 1, · · · , S (3)
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softmaxc(·)
<latexit sha1_base64="PTTUlt4hcz+kbusL4KG8TdCMk0Y=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS0lE0GPRi8cK9gPaEDbbTbt0Nxt2J2IJOXjxr3jxoIhXf4Q3/43bNgdtfTDweG+GmXlhwpkG1/22VlbX1jc2S1vl7Z3dvX374LCtZaoIbRHJpeqGWFPOYtoCBpx2E0WxCDnthOPrqd+5p0ozGd/BJKG+wMOYRYxgMFJgV7K+wDBSItMyAoEf8oDU+mQg4TQP7Kpbd2dwlolXkCoq0Azsr/5AklTQGAjHWvc8NwE/wwoY4TQv91NNE0zGeEh7hsZYUO1nsydy58QoAyeSylQMzkz9PZFhofVEhKZzerFe9Kbif14vhejSz1icpEBjMl8UpdwB6UwTcQZMUQJ8YggmiplbHTLCChMwuZVNCN7iy8ukfVb33Lp3e15tXBVxlFAFHaMa8tAFaqAb1EQtRNAjekav6M16sl6sd+tj3rpiFTNH6A+szx+TTZip</latexit><latexit sha1_base64="PTTUlt4hcz+kbusL4KG8TdCMk0Y=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS0lE0GPRi8cK9gPaEDbbTbt0Nxt2J2IJOXjxr3jxoIhXf4Q3/43bNgdtfTDweG+GmXlhwpkG1/22VlbX1jc2S1vl7Z3dvX374LCtZaoIbRHJpeqGWFPOYtoCBpx2E0WxCDnthOPrqd+5p0ozGd/BJKG+wMOYRYxgMFJgV7K+wDBSItMyAoEf8oDU+mQg4TQP7Kpbd2dwlolXkCoq0Azsr/5AklTQGAjHWvc8NwE/wwoY4TQv91NNE0zGeEh7hsZYUO1nsydy58QoAyeSylQMzkz9PZFhofVEhKZzerFe9Kbif14vhejSz1icpEBjMl8UpdwB6UwTcQZMUQJ8YggmiplbHTLCChMwuZVNCN7iy8ukfVb33Lp3e15tXBVxlFAFHaMa8tAFaqAb1EQtRNAjekav6M16sl6sd+tj3rpiFTNH6A+szx+TTZip</latexit><latexit sha1_base64="PTTUlt4hcz+kbusL4KG8TdCMk0Y=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS0lE0GPRi8cK9gPaEDbbTbt0Nxt2J2IJOXjxr3jxoIhXf4Q3/43bNgdtfTDweG+GmXlhwpkG1/22VlbX1jc2S1vl7Z3dvX374LCtZaoIbRHJpeqGWFPOYtoCBpx2E0WxCDnthOPrqd+5p0ozGd/BJKG+wMOYRYxgMFJgV7K+wDBSItMyAoEf8oDU+mQg4TQP7Kpbd2dwlolXkCoq0Azsr/5AklTQGAjHWvc8NwE/wwoY4TQv91NNE0zGeEh7hsZYUO1nsydy58QoAyeSylQMzkz9PZFhofVEhKZzerFe9Kbif14vhejSz1icpEBjMl8UpdwB6UwTcQZMUQJ8YggmiplbHTLCChMwuZVNCN7iy8ukfVb33Lp3e15tXBVxlFAFHaMa8tAFaqAb1EQtRNAjekav6M16sl6sd+tj3rpiFTNH6A+szx+TTZip</latexit><latexit sha1_base64="PTTUlt4hcz+kbusL4KG8TdCMk0Y=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS0lE0GPRi8cK9gPaEDbbTbt0Nxt2J2IJOXjxr3jxoIhXf4Q3/43bNgdtfTDweG+GmXlhwpkG1/22VlbX1jc2S1vl7Z3dvX374LCtZaoIbRHJpeqGWFPOYtoCBpx2E0WxCDnthOPrqd+5p0ozGd/BJKG+wMOYRYxgMFJgV7K+wDBSItMyAoEf8oDU+mQg4TQP7Kpbd2dwlolXkCoq0Azsr/5AklTQGAjHWvc8NwE/wwoY4TQv91NNE0zGeEh7hsZYUO1nsydy58QoAyeSylQMzkz9PZFhofVEhKZzerFe9Kbif14vhejSz1icpEBjMl8UpdwB6UwTcQZMUQJ8YggmiplbHTLCChMwuZVNCN7iy8ukfVb33Lp3e15tXBVxlFAFHaMa8tAFaqAb1EQtRNAjekav6M16sl6sd+tj3rpiFTNH6A+szx+TTZip</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit> H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

{ <latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>
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{ <latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>{ <latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>

K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

K<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

{ <latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

H<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>
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es { <latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>

G Groups

C{
<latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit><latexit sha1_base64="ZZMWFViU8eCliuFfNwsaVDfVhvw=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7G6GE/gkvHhTx6t/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udJ1Sax/LBTBP0IzqSPOSMGit1+yJQlGFlUK25dXcOskq8gtSgQHNQ/eoPY5ZGKA0TVOue5ybGz6gynAmcVfqpxoSyCR1hz1JJI9R+Nr93Rs6sMiRhrGxJQ+bq74mMRlpPo8B2RtSM9bKXi/95vdSE137GZZIalGyxKEwFMTHJnydDrpAZMbWEMsXtrYSNqU3A2IjyELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAgYBneIU359F5cd6dj0VrySlmjuEPnM8ff9KPmQ==</latexit>

G Groups Dynamic Filters wq

Message Mq

Dynamic A�nities A0q

⇤

<latexit sha1_base64="evvQq0ZvDpCg38Yc8Y2DQ3cDSVQ=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0mkUHsrePFYwX5AG8pmu2mX7m7C7kQooeAv8OJBEa/+IW/+GzdJBRV9MPB4b4aZeUEsuAHX/XBKa+sbm1vl7crO7t7+QfXwqGeiRFPWpZGI9CAghgmuWBc4CDaINSMyEKwfzK8yv3/HtOGRuoVFzHxJpoqHnBLIpBExMK7W3HorBy5Is7EiLQ97dTdHDa3QGVffR5OIJpIpoIIYM/TcGPyUaOBUsGVllBgWEzonUza0VBHJjJ/mty7xmVUmOIy0LQU4V79PpEQas5CB7ZQEZua3l4l/ecMEwks/5SpOgClaLAoTgSHC2eN4wjWjIBaWEKq5vRXTGdGEgo2nYkP4+hT/T3oXdc+tezeNWrtzX8RRRifoFJ0jDzVRG12jDuoiimboAT2hZ0c6j86L81q0lpxVhMfoB5y3Tx2Bj2c=</latexit><latexit sha1_base64="evvQq0ZvDpCg38Yc8Y2DQ3cDSVQ=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0mkUHsrePFYwX5AG8pmu2mX7m7C7kQooeAv8OJBEa/+IW/+GzdJBRV9MPB4b4aZeUEsuAHX/XBKa+sbm1vl7crO7t7+QfXwqGeiRFPWpZGI9CAghgmuWBc4CDaINSMyEKwfzK8yv3/HtOGRuoVFzHxJpoqHnBLIpBExMK7W3HorBy5Is7EiLQ97dTdHDa3QGVffR5OIJpIpoIIYM/TcGPyUaOBUsGVllBgWEzonUza0VBHJjJ/mty7xmVUmOIy0LQU4V79PpEQas5CB7ZQEZua3l4l/ecMEwks/5SpOgClaLAoTgSHC2eN4wjWjIBaWEKq5vRXTGdGEgo2nYkP4+hT/T3oXdc+tezeNWrtzX8RRRifoFJ0jDzVRG12jDuoiimboAT2hZ0c6j86L81q0lpxVhMfoB5y3Tx2Bj2c=</latexit><latexit sha1_base64="evvQq0ZvDpCg38Yc8Y2DQ3cDSVQ=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0mkUHsrePFYwX5AG8pmu2mX7m7C7kQooeAv8OJBEa/+IW/+GzdJBRV9MPB4b4aZeUEsuAHX/XBKa+sbm1vl7crO7t7+QfXwqGeiRFPWpZGI9CAghgmuWBc4CDaINSMyEKwfzK8yv3/HtOGRuoVFzHxJpoqHnBLIpBExMK7W3HorBy5Is7EiLQ97dTdHDa3QGVffR5OIJpIpoIIYM/TcGPyUaOBUsGVllBgWEzonUza0VBHJjJ/mty7xmVUmOIy0LQU4V79PpEQas5CB7ZQEZua3l4l/ecMEwks/5SpOgClaLAoTgSHC2eN4wjWjIBaWEKq5vRXTGdGEgo2nYkP4+hT/T3oXdc+tezeNWrtzX8RRRifoFJ0jDzVRG12jDuoiimboAT2hZ0c6j86L81q0lpxVhMfoB5y3Tx2Bj2c=</latexit><latexit sha1_base64="evvQq0ZvDpCg38Yc8Y2DQ3cDSVQ=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0mkUHsrePFYwX5AG8pmu2mX7m7C7kQooeAv8OJBEa/+IW/+GzdJBRV9MPB4b4aZeUEsuAHX/XBKa+sbm1vl7crO7t7+QfXwqGeiRFPWpZGI9CAghgmuWBc4CDaINSMyEKwfzK8yv3/HtOGRuoVFzHxJpoqHnBLIpBExMK7W3HorBy5Is7EiLQ97dTdHDa3QGVffR5OIJpIpoIIYM/TcGPyUaOBUsGVllBgWEzonUza0VBHJjJ/mty7xmVUmOIy0LQU4V79PpEQas5CB7ZQEZua3l4l/ecMEwks/5SpOgClaLAoTgSHC2eN4wjWjIBaWEKq5vRXTGdGEgo2nYkP4+hT/T3oXdc+tezeNWrtzX8RRRifoFJ0jDzVRG12jDuoiimboAT2hZ0c6j86L81q0lpxVhMfoB5y3Tx2Bj2c=</latexit>

⇤

<latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="prdIpGiQIYNZ7uXjFUpuVBWmJkw=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygm2FdiiZ9E4bmskMyR2hDH0GNy4U8aXc+TZm2i609UDg45yE3HuiTElLvv/tVba2d3b3qvu1g/rh0XHjpN61aW4EdkSqUvMUcYtKauyQJIVPmUGeRAp70fSuzHvPaKxM9SPNMgwTPtYyloKTszoDbqk2bDT9lr8Q24RgBU1YqT1sfA1GqcgT1CQUt7Yf+BmFBTckhcJ5bZBbzLiY8jH2HWqeoA2LxbBzduGcEYtT444mtnB/vyh4Yu0sidzNhNPErmel+V/Wzym+CQups5xQi+VHca4YpazcnI2kQUFq5oALI92sTEy44YJcP2UJwfrKm9C9agV+K3jwoQpncA6XEMA13MI9tKEDAiS8wBu8e9p79T6WdVW8VW+n8Efe5w8wz40D</latexit><latexit sha1_base64="LWoFhQwEe7WZP01065hluuoKXRM=">AAAB4XicdZBPS8MwGMbfzn9zTp1evQSH4Km0IszdBC8eJ9htsJWRZtkWlqYleSuMss/gxYMifilvfhvTboKKPhD48TwJed8nSqUw6HkfTmVjc2t7p7pb26vvHxw2jupdk2Sa8YAlMtH9iBouheIBCpS8n2pO40jyXjS/KfLeA9dGJOoeFykPYzpVYiIYRWsFQ2qwNmo0PbddiqygdbmGtk981yvVhLU6o8b7cJywLOYKmaTGDHwvxTCnGgWTfFkbZoanlM3plA8sKhpzE+blsEtyZp0xmSTaHoWkdL+/yGlszCKO7M2Y4sz8zgrzr2yQ4eQqzIVKM+SKrT6aZJJgQorNyVhozlAuLFCmhZ2VsBnVlKHtpyjha1PyP3QvXN9z/TsPqnACp3AOPrTgGm6hAwEwEPAIz/DiKOfJeV3VVXHWvR3DDzlvn/+pjZY=</latexit><latexit sha1_base64="iZMTQTmNc8etdYJSB4PBZXEZX3M=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0hEqL0VvXisYGqhDWWz3bRLN5uwOxFK6W/w4kERr/4gb/4bkzSCij4YeLw3w8y8IJHCoON8WJWV1bX1jepmbWt7Z3evvn/QNXGqGfdYLGPdC6jhUijuoUDJe4nmNAokvwumV7l/d8+1EbG6xVnC/YiOlQgFo5hJ3oAarA3rDcduFSBL0jwvScslru0UaECJzrD+PhjFLI24QiapMX3XSdCfU42CSb6oDVLDE8qmdMz7GVU04safF8cuyEmmjEgY66wUkkL9PjGnkTGzKMg6I4oT89vLxb+8forhhT8XKkmRK7ZcFKaSYEzyz8lIaM5QzjJCmRbZrYRNqKYMs3zyEL4+Jf+T7pntOrZ74zTal2UcVTiCYzgFF5rQhmvogAcMBDzAEzxbynq0XqzXZWvFKmcO4Qest08nwY7p</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit><latexit sha1_base64="4QJgEFj5FP8gjYbKQSODm+jL0YY=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ikUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3KQRVPTBwOO9GWbmBQlnSjvOh1VZW9/Y3Kpu13Z29/YP6odHPRWnklCPxDyWgwArypmgnmaa00EiKY4CTvvB/Dr3+/dUKhaLO71IqB/hqWAhI1gbyRthpWvjesOx2wXQirSaJWm7yLWdAg0o0R3X30eTmKQRFZpwrNTQdRLtZ1hqRjhd1kapogkmczylQ0MFjqjys+LYJTozygSFsTQlNCrU7xMZjpRaRIHpjLCeqd9eLv7lDVMdXvoZE0mqqSCrRWHKkY5R/jmaMEmJ5gtDMJHM3IrIDEtMtMknD+HrU/Q/6V3YrmO7t81G56qMowoncArn4EILOnADXfCAAIMHeIJnS1iP1ov1umqtWOXMMfyA9fYJKQGO7Q==</latexit>

Conv
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Figure 3: Schematic illustration of the proposed dynamic message passing calculation (DMC) module. The
small red square indicates the receiving node whose message is calculated from its neighbourhood, i.e. the
sampledK (e.g. 3×3) features nodes. The module accepts a feature map as input and produces its corresponding
message map. The symbol ∗ denotes group convolution operation using the dynamically predicted and position
specific group kernels and affinities.

where βq is a weighting parameter for the message from the q-th sampling rate. Aq denotes a formed
adjacent matrix under a sampling rate ρq , with Aq

i,j , wq
j andNq(i) defined analogously. The uniform

sampling scheme acts as a linear sampler based on spatial distribution while not considering the
original feature distribution of the hidden nodes, i.e. sampling independently of the node features.
Eq. 2 can still be used to update the nodes.

Learning position-specific random walks for node-dependant adaptive sampling. To take into
account the feature data distribution when sampling nodes, we further present a random walk strategy
upon the uniform sampling. Walks around the uniformly sampled nodes could sample the graph in a
non-linear and adaptive manner, and we believe that it could facilitate learning better approximation
of the original feature distribution. The “random” here refers to the fact that the walks are predicted
in a data-driven fashion from stochastic gradient descent. Given a set of uniformly sampled nodes
vqi ∈ RK×C under a sampling rate ρq, the random walk of each node is further estimated based on
the feature data of the sampled node set. Given the P -dimensional space where the nodes distribute
(P = 2 for images), let us denote4dq

j ∈ RP×1 as predicted walks from a uniformly sampled node
hj with j ∈ Nq(i). The node walk prediction can then be performed using a matrix transformation as

4 dq
j = Wq

i,jv
q
i + bq

i,j , (4)

where Wq
i,j ∈ RP×(K×C) and bq

i,j ∈ RP×1 are the matrix transformation parameters, which are
learned separately for each node vqi . With the predicted walks, we can obtain a new set of adaptively
sampled nodes v′qi , and generate the corresponding adjacent matrix A′q, which can be used to
calculate the messages as

m
(t+1)
i =

∑
q

∑
j∈Nq(i)

βqA
′q
i,j%

(
h′

(t)
j |V, j,4dq

j

)
wq

j , with A′qi,j = A′
q
[i, j], (5)

where the function %(·) is a bilinear sampler (Jaderberg et al., 2015) which samples a new feature
node h′(t)j around h

(t)
j given the predicted walk4dq

j and the whole set of graph vertexes V .

3.4 JOINT LEARNING OF NODE-CONDITIONED DYNAMIC FILTERS AND AFFINITIES

In the message calculation formulated in Eq. 5, the set of weights {wq
j}Kj=1 of the filter is shared for

each adaptively sampled node field v′qi . However, since each v′qi essentially defines a node-specific
local feature context, it is more meaningful to use a node-conditioned filter to learn the message for
each hidden node h′(t)i . In additional to the filters for the message calculation in Eq. 5, the affinity
A′i,j of any pair of nodes h′(t)i and h′(t)j could be also be predicted and should also be conditioned
on the node field v′qi , since the affinity reweights the message passing only in v′qi . As shown in Fig. 3,
we thus use matrix transformations to simultaneously estimate the dynamic filter and affinity which
are both conditioned on v′qi ,

{wq
j , A

′q
i,j} = Wk,A

i,j v
′q
i + bk,A

i,j , (6)
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Figure 4: Visualisation of the nodes sampled via learning the random walks with our network. The red point
indicates a receiving node i. Different color families (i.e. yellow and blue) indicate the learned position specific
weights and affinities of the sampled nodes. Different colors in the same family show the sampled nodes with
different sampling rates for the same receiving node.

A′
q
i,j = softmaxc(A

′q
i,j) =

exp(A′qi,j)∑
l∈Nq(i)

exp(A′qi,l)
, (7)

where the function softmaxc(·) denotes a softmax operation along the channel axis, which is used
to perform a normalisation on the estimated affinity A′qi,j ∈ R1. Wk,A

i,j ∈ R(G×C+1)×(K×C)

and bk,A
i,j ∈ R(G×C+1) are matrix transformation parameters. To reduce the number of the filter

parameters, we consider the group transformation (Chollet, 2017) with a set of G groups split from
the total C feature channels, and G� C, i.e. each group of C/G feature channels shares the same
set of filter parameters. For the dynamic weights, we relax them in the prediction without using
non-linearity after the matrix transformation. The predicted dynamic filter weights and the affinities
are used in Eq. 5 for dynamic message calculation.

3.5 MODULAR INSTANTIATION

Figures 2 and 3 shows how our proposed dynamic graph message passing network (DGMN) can
be implemented in neural networks. The proposed module accepts a single feature map F as input,
which can be derived from any CNN layer. H(0) denotes an initial state of the latent feature map,
H, and is initialised with F. H and F have the same dimension, i.e. F,H ∈ RH×W×C , where H ,
W and C are the height, width and the number of feature channels of the feature map respectively.
We first define a set of S uniform sampling rates (we show two uniform sampling rates in Fig. 2
for clarity). The uniform and the random walk sampler sample the nodes from the full graph and
return the node indices for subsequent dynamic message calculation (DMC) in Fig. 3. The matrix
transformation Wq

i,j to estimate the node random walk in Eq. 4 is implemented by a 3×3 convolution
layer. Note that other sampling strategies could also be flexibly employed in our framework. The
sampled feature nodes are processed along two data paths: one for predicting the node-dependant
dynamic affinities A′q ∈ RH×W×K and another path for dynamic filters wq ∈ RH×W×K×G where
K (e.g. , 3× 3) is the kernel size for the receiving node. The matrix transformation Wk,A

i,j used to
jointly predict the dynamic filters and affinities in Eq 6 is implemented by a 3× 3 convolution layer.
Message Mq ∈ RH×W×C corresponding to the q-th sampling rate is then scaled to perform a linear
combination with the observation feature map F, to produce a refined feature map H(1) as output. To
balance performance and efficiency, as in existing graph-based feature learning models (Wang et al.,
2018; Chen et al., 2019; Lin et al., 2015), we also perform T = 1 iteration of message updating.

4 EXPERIMENTS

4.1 EXPERIMENTAL SETUP

Tasks and Datasets. We evaluate our proposed model on two challenging public benchmarks,
i.e. Cityscapes (Cordts et al., 2016) for semantic segmentation, and COCO (Lin et al., 2014) for
object detection and instance segmentation. Both datasets have hidden test sets which are evaluated
on a public evaluation server. We follow the standard protocol and evaluation metrics used by these
public benchmarks. More details can be found in Appendix A.2.

Baseline models. For semantic segmentation on Cityscapes, our baseline architecture is Dilated-
FCN (Yu & Koltun, 2016) with a ResNet-101 backbone pretrained on ImageNet. A 3× 3 convolution
layer, together with batch normalisation and ReLU is used after the backbone to produce a dimension-
reduced feature map of 512 channels which is then fed into the proposed DGMN module as input.
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Figure 5: Qualitative examples of the semantic segmentation on Cityscapes (the first row), and object detection
and instance segmentation on COCO (the second row).

For the task of object detection and instance segmentation on COCO, our baseline is Mask-RCNN (He
et al., 2017; Massa & Girshick, 2018) with FPN and ResNet/ResNeXt (He et al., 2016; Xie et al.,
2017) as a backbone architecture. We insert one or multiple random initialised DGMN modules into
the backbone for deploying our approach for the feature learning. Across all tasks and datasets, we
consider Non-local networks (Wang et al., 2018) as an additional baseline. We use single scale and
single model testing for all the evaluation experiments on COCO without using other complementary
performance boosting tricks.

To have a direct comparison with the Deformable Convolution method (Dai et al., 2017; Zhu et al.,
2019), we consider two baselines: (i) deformable message passing, which is a variant of our model
using the deformable convolution for message calculation without using the proposed dynamic
sampling and dynamic weights/affinities strategies, and (ii) the original deformable method which
replaces the convolutional operations as in (Dai et al., 2017).

To demonstrate the effectiveness of the proposed different components of our model, we conduct
ablation studies of: (i) DGMN w/ DA, which adds the dynamic affinity (DA) strategy on the DGMN
base model; (ii) DGMN w/ DA+DW, adding the proposed dynamic weights (DW) prediction upon
DGMN w/ DA; (iii) DGMN w/ DA+DW+DS, which is our full model with the dynamic sampling
(DS) scheme added upon DGMN w/ DA+DW. Note that DGMN Base was described in Sec. 3.2, DS
in Sec. 3.3, and DA and DW in 3.4.

Implementation details. When predicting dynamic filter weights, we used the grouping parameter
G = 4. For our experiments on Cityscapes, the sample rates are set to ϕ = {1, 6, 12, 24, 36}.
For experiments on COCO, we use smaller sampling rates of ϕ = {1, 4, 8, 12}. The effect of this
hyperparameter is studied in Appendix A.3, whislt additional implementation and training details are
described in Appendix A.2.

4.2 MODEL ANALYSIS

Effectiveness of the dynamic sampling strategy. Table 1a shows quantitative results of semantic
segmentation on the Cityscapes validation set. DGMN w/ DA+DW+DS clearly outperforms DGMN
w/ DA+DW on the challenging segmentation task, meaning that the feature-conditioned adaptive
sampling based on learned random walks is more effective compared with spatial uniform sampling
strategy when selecting nodes. More importantly, all variants of our module for both semantic
segmentation and object detection that use dynamic sampling (Table 1a and Table 2) achieve higher
performance than a fully-connected model (i.e. Non-local Wang et al. (2018)) with substantially
fewer FLOPs. This emphasises the performance benefits of our dynamic graph sampling model.

Effectiveness of joint learning the dynamic filters and affinities. As shown in Table 1a, DGMN
w/ DA is 1.5 points better than Dilated FCN baseline with only a slight increase in FLOPs and
parameters, showing the benefit of using predicted dynamic affinities for reweighting the messages in
message passing. By further employing the estimated dynamic filter weights for message calculation,
the performance increases substantially from a mIoU of 76.5% to 79.1%, which is almost the same as
the 79.2% of the Non-local model (Wang et al., 2018). Furthermore, our approach only uses 9.4% of
the FLOPs and 25.3% of the parameters compared to Non-local. These results clearly demonstrate
our motivation of joint learning the dynamic filters and dynamic affinities from sampled graph nodes.
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mIoU (%) Params FLOPs

Dilated FCN (Yu & Koltun, 2016) 75.0 – –
+ Deformable (Zhu et al., 2019) 78.2 +1.31M +12.34G
+ ASPP (Chen et al., 2017) 78.9 +4.42M +38.45G
+ Non-local (Wang et al., 2018) 79.2 +2.88M +73.33G
+ DGMN w/ DA 76.5 +0.57M +5.32G
+ DGMN w/ DA+DW 79.1 +0.73M +6.88G
+ DGMN w/ DA+DW+DS 80.4 +3.02M +28.45G

(a) Ablation study on the validation set.

Backbone mIoU (%)

PSPNet (Zhao et al., 2017) R101 78.4
PSANet (Zhao et al., 2018) R101 80.1
DenseASPP (Yang et al., 2018) D161 80.6
GloRe (Chen et al., 2019) R101 80.9
Non-local (Wang et al., 2018) R101 81.2
CCNet (Huang et al., 2019) R101 81.4
DANet (Fu et al., 2019) R101 81.5
DGMN (Ours) R101 81.8

(b) State-of-the-art comparison on the test set.

Table 1: Results comparison for the semantic segmentation task on Cityscapes. In the ablation
study, all the methods are evaluated in single-scale mIoU and with a ResNet-101 backbone. For the
state-of-art comparison, all the methods are trained on the fine-annotation training and validation sets.
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Figure 6: Validation curves of APbox

and APmask on COCO for Mask-RCNN
baseline, Non-local and the proposed
DGMN. The number of training epochs
is 90K.

APb APb
50 APb

75 APm APm
50 APm

75

Mask R-CNN baseline 37.8 59.1 41.4 34.4 55.8 36.6
+ Non-local (Wang et al., 2018) 38.5 60.0 41.8 34.9 56.5 37.3
+ GCNet (Cao et al., 2019) 38.1 60.0 41.2 34.9 56.5 37.2
+ CCNet (Huang et al., 2019) 39.3 - - 36.1 - -
+ Deformable Message Passing 38.7 60.4 42.4 35.0 56.9 37.4
+ DGMN 39.5 61.0 43.3 35.7 58.0 37.9
+ GCNet (C5) (Cao et al., 2019) 38.7 61.1 41.7 35.2 57.4 37.4
+ Deformable (C5) (Zhu et al., 2019) 39.9 - - 34.9 - -
+ DGMN (C5) 40.2 62.0 43.4 36.0 58.3 38.2

Table 2: Quantitative results of different models on the COCO 2017
validation set for object detection (APb) and instance segmentation
(APm). C5 denotes inserting DGMN after all 3 × 3 convolutional
layers in res5. All methods are based on the Mask R-CNN with
ResNet-50 as backbone.

Comparison with other baselines. We clearly outperform the ASPP module of Deeplab v3 (Chen
et al., 2017) which also considers increasing the receptive field via using various dilation rates.
Notably, we beat the direct competitor Non-local (Wang et al., 2018) which models a fully-connected
graph whilst using only 39% of the FLOPs of Non-local. This suggests that a fully-connected graph
models redundant information, and further confirms the performance and efficiency of our model.

For fair comparison with Non-local (Wang et al., 2018) as well as other alternatives on COCO, we
insert one random initialised DGMN module right before the last residual block of res4 (Table 2).
GCNet and CCNet both aim to reduce the complexity of the fully connected graph model Non-local.
Our proposed DGMN model substantially improves upon these strong baselines and alternatives.
Figure 6 further shows the validation curves of our method and different baselines in terms of the
metric AP. Our method is consistently better than the Non-local and Mask R-CNN baseline throughout
the training procedure.

Effectiveness of multiple DGMN modules. We further show the effectiveness of our approach for
representation learning by inserting multiple of our DGMN modules into the ResNet-50 backbone.
Specifically, we add our full DGMN module after all 3× 3 conv layers in res5 which we denote as
“C5”. The second part of Table 2 shows that our model significantly improves upon the Mask R-CNN
baseline with the improvements of 2.4 points for the APbox on object detection, and 1.6 points for the
APmask on instance segmentation. We insert the GCNet module (Cao et al., 2019) in the same places
for comparison, and our model achieves clearly better performance. A straightforward comparsion to
the deformable method of Zhu et al. (2019) is the deformable message passing baseline in which we
disable the proposed dyanamic sampling and the dynamic weights and affinities learning strategies.
In Table 2, our model significantly improves the deformable message passing method, which is a
direct evidence of the effectiveness of joint modeling the dynamic sampling and dynamic filters and
affinities for more effective feature learning. Furthermore, we consider the original Deformable Conv
method (Zhu et al., 2019) in C5, which is complementary to our model since it is plugged before
3× 3 layers to replace the convolution operations. Our approach also achieves better performance
compared with it.
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Backbone APbox APbox
50 APbox

75 APmask APmask
50 APmask

75

Mask R-CNN baseline

ResNet 50

38.0 59.7 41.5 34.6 56.5 36.6

+ DGMN (C5) 40.2 62.5 43.9 36.2 59.1 38.4

+ DGMN (C4, C5) 41.0 63.2 44.9 36.8 59.8 39.1

Mask R-CNN baseline
ResNet 101

40.2 61.9 44.0 36.2 58.6 38.4

+ DGMN (C5) 41.9 64.1 45.9 37.6 60.9 40.0

Mask R-CNN baseline
ResNeXt 101

42.6 64.9 46.6 38.3 61.6 40.8

+ DGMN (C5) 44.3 66.8 48.4 39.5 63.3 42.1

Table 3: Quantitative results via plugging our DGMN module on different backbones on the COCO 2017
test-dev set for object detection (APbox) and instance segmentation (APmask).

4.3 COMPARISON TO STATE-OF-THE-ART

Performance on Cityscapes test set. Table 1b compares our approach with state-of-the-art methods
on Cityscapes. Note that all methods are trained using only the fine annotations and evaluated on
the public evaluation server as test-set annotations are withheld from the public. As shown in the
table, DGMN (ours) achieves an mIoU of 81.8%, surpassing all previous works. Among competing
methods, GloRe (Chen et al., 2019), Non-local (Wang et al., 2018), CCNet (Huang et al., 2019) and
DANet (Fu et al., 2019) are the most related to us as they all based on graph neural network modules.
Note that we followed common practice and employed several complementary strategies used in
semantic segmentation to boost performance, including Online Hard Example Mining (OHEM) (Fu
et al., 2019), Multi-Grid (Chen et al., 2017) and Multi-Scale (MS) ensembling (Zhao et al., 2017).
The contribution of each strategy on the final performance is reported in the Appendix A.3.

Performance on COCO 2017 test set. Table 3 presents our results on the COCO test-dev set, where
we compare to various existing strong backbones. By inserting DGMN into all layers of C4 and C5,
we substantially improve the performance of Mask R-CNN, observing a gain of of 3.0 and 2.2 points
on the APbox and the APmask of object detection and instance segmentation respectively. We observe
similar improvements when using the ResNet-101 or ResNeXt-101 backbones as well, showing
that our proposed DGMN module generalises to multiple backbone architectures. Furthermore, we
compare ours with previous state-of-the-arts shown in Appendix A.4.

5 CONCLUSION

We proposed Dynamic Graph Message Passing Networks, a novel graph neural network module that
dynamically determines the graph structure for each input. It learns dynamic sampling of a small
set of relevant neighbours for each node, and also predicts the weights and affinities dependant on
the feature nodes to propagate information through this sampled neighbourhood. This formulation
significantly reduces the computational cost of static, fully-connected graphs such as Non-local
networks (Wang et al., 2018) which contain many redundancies. This is exhibited by the fact that
we are able to clearly improve upon the accuracy of Non-local, and several state-of-art baselines, on
three complex computer vision problems.
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A ADDITIONAL EXPERIMENTS

A.1 QUALITATIVE RESULTS

Figures 7 and 8 show qualitative results for semantic segmentation (on Cityscapes) and instance
segmentation (on COCO) respectively.

Figure 7: Qualitative results of Dilated FCN baseline Yu & Koltun (2016) and DGMN (ours) on the
Cityscapes dataset.

A.2 ADDITIONAL EXPERIMENTAL DETAILS

A.2.1 DATASETS

Cityscapes has densely annotated semantic labels for 19 categories in urban road scenes, and contains
a total of 5000 finely annotated images, divided into 2975, 500, and 1525 images for training,
validation and testing, respectively. We do not use the coarsely annotated data in our experiments.
The images of this dataset have a high resolution of 1024× 2048. Following the standard evaluation
protocol (Cordts et al., 2016), the metric of mean Intersection over Union (mIoU) averaged over all
classes is used. COCO 2017 consists of 80 object classes with a training set of 118,000 images, a
validation set of 5000 images, and a test set of 2000 images. We follow the standard COCO evaluation
metrics (Lin et al., 2014; He et al., 2017) to evaluate the performance of object detection and instance
segmentation, employing the metric of mean average-precision (mAP) at different box and mask
IoUs respectively.

A.2.2 SEMANTIC SEGMENTATION ON CITYSCAPES

For the semantic segmentation task on Cityscapes, we follow (Zhao et al., 2017) and use a polynomial
learning rate decay with an initial learning rate of 0.01. The momentum and the weight decay are set
to 0.9 and 0.0001 respectively. We use 4 Nvidia V100 GPUs, batch size 8 and run 40k iterations for
the experiments on Cityscapes training set. For data augmentation, random cropping with a crop size
of 769 and random mirror flipping are applied on the fly during training. Note that following common
practice (Zhao et al., 2017; Yuan & Wang, 2018; Zhao et al., 2018; Rota Bulò et al., 2018) we used
synchronised batch normalisation for better estimation of the batch statistics for the experiments on
Cityscapes. When predicting dynamic filter weights, we use the grouping parameter G = 4. For the
experiments on Cityscapes, we use a set of the sampling rates of ϕ = {1, 6, 12, 24, 36}.
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Figure 8: Qualitative examples of the object detection task on the COCO validation dataset. The first
and third rows are the results from the Mask R-CNN baseline (Massa & Girshick, 2018; He et al.,
2017). The second and fourth row are the detection results from our DGMN approach.

A.2.3 OBJECT DETECTION AND INSTANCE SEGMENTATION ON COCO

The backbone parameters of all the models in the experiments are pretrained on the ImageNet
classification. The input images are resized such that their shorter side is of 800 pixels and the longer
side is limited to 1333 pixels. The batch size is set to 16. The initial learning rate is set to 0.02 with
a decrease by a factor of 0.1 after 60k and 80k iterations, and finally terminates at 90k iterations.
Following (Massa & Girshick, 2018), the training warm-up is employed by using a smaller learning
rate of 0.02 × 0.3 for the first 500 iterations. All the batch normalisation layers in the backbone are
“frozen” during the fine-tuning on COCO. Our models and all baselines are trained with the typical
“1x” training settings from the public Mask R-CNN benchmark (Massa & Girshick, 2018) for all
experiments on COCO. When predicting dynamic filter weights, we use the grouping parameter
G = 4. For the experiments on COCO, a set of the sampling rates of ϕ = {1, 4, 8, 12} is considered.
We train models on COCO training set only and test on validation set and test-dev set.

A.3 ADDITIONAL ABLATION STUDIES

Effectiveness of different training and inference strategies. To boost the performance on
Cityscapes, we followed common practice and employed several complementary strategies used in
semantic segmentation, including Online Hard Example Mining (OHEM) Shrivastava et al. (2016);
Pohlen et al. (2017); Li et al. (2017); Yuan & Wang (2018); Yu et al. (2018), Multi-Grid Chen et al.
(2017); Fu et al. (2019); Chen et al. (2019) and Multi-Scale (MS) ensembling Chen et al. (2015);
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Chen et al. (2018); Zhao et al. (2017); Yuan & Wang (2018); Dai et al. (2015). The contribution of
each strategy is reported in Table 4.

Inference time We tested the average run time on the Cityscapes validation set with a Tesla V100.
The Dilated FCN baseline and the Non-local model take 0.230s and 0.276s per image, respectively,
while the proposed model uses 0.253s, which is only slightly higher than the baseline.

Effectiveness of different sampling rate ϕ and group of predicted weights G (Section 3.3 and
3.4 in main paper). For our experiments on Cityscapes, where are network has a stride of 8, the
sampling rates are set to ϕ = {1, 6, 12, 24, 36}. For experiments on COCO, where the network stride
is 32, we use smaller sampling rates of ϕ = {1, 4, 8, 12} in C5. We keep the same sampling rate in
C4 when DGMN modules are inserted into C4 as well. Without otherwise stated, we use G = 4 as
default. Each group of C/G feature channels shares the same set of filter parameters Chollet (2017).
The effect of different sampling rate and group of predicted filter weights are studied in Table 5 and
Table 6.

Table 4: Ablation studies of different training and inference strategies. Our method (DGMN w/
DA+DW+US) is evaluated under single scale mIoU with ResNet-101 backbone on Cityscapes
validation set.

OHEM Multi-grid MS mIoU (%)

FCN w/ DGMN 8 8 8 79.2
FCN w/ DGMN 4 8 8 79.7
FCN w/ DGMN 4 4 8 80.3
FCN w/ DGMN 4 4 4 81.1

Table 5: Quantitative analysis on different sampling rate of our dynamic sampling strategy in the
proposed DGMN model on the Cityscapes validation set. We use a ResNet-101 as backbone. All
methods are evaluated on the single scale mIoU.

DA DW US RWS mIoU (%)

Dilated FCN 8 8 8 8 75.0

+ DGMN (ϕ = {1}) 4 8 8 8 76.5
+ DGMN (ϕ = {1}) 4 4 8 8 79.1
+ DGMN (ϕ = {1, 1, 1, 1, 1}) 4 4 4 8 79.2
+ DGMN (ϕ = {1, 6, 12}) 4 4 4 8 79.7
+ DGMN (ϕ = {1, 6, 12, 24, 36}) 4 4 4 8 80.3
+ DGMN (ϕ = {1, 6, 12, 24, 36}) 4 4 8 4 80.4

Table 6: Quantitative analysis on different group number and sampling rate of the proposed DGMN
model on the COCO 2017 validation set. All methods are based on the Mask R-CNN detection
pipeline with ResNet-50 backbone. Modules are inserted after all the 3× 3 convolution layers of C5
(res5) of ResNet-50.

DA DW US RWS APbox APmask

Mask R-CNN baseline 8 8 8 8 37.8 34.4

+ DGMN (ϕ = {1, 4, 8, 12}, G = 0) 4 8 8 8 39.4 35.6
+ DGMN (ϕ = {1, 4, 8, 12}, G = 0) 4 8 8 4 39.9 35.9
+ DGMN (ϕ = {1, 4, 8}, G = 2) 4 4 8 4 39.5 35.6
+ DGMN (ϕ = {1, 4, 8}, G = 4) 4 4 8 4 39.8 35.9
+ DGMN (ϕ = {1, 4, 8, 12}, G = 4) 4 4 8 4 40.2 36.0

Effectiveness of feature learning with DGMN on stronger backbones. We insert DGMN into
deeper and more powerful backbone networks, such as ResNet 101 and ResNeXt 101 He et al. (2016);
Xie et al. (2017). These results are shown in Table 7. By inserting DGMN at the convolutional stage
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C5 of ResNet-101, DGMN (C5) outperforms the Mask R-CNN baseline with 1.6 points on the metric
APbox and 1.2 points on the metric APmask. On ResNeXt-101, DGMN (C5) also improves by 1.5
and 0.9 points on the APbox and the APmask, respectively.

Table 7: Quantitative results via applying the proposed DGMN module into different strong backbone
networks for object detection and instance segmentation on COCO 2017 validation set.

Model Backbone APbox APbox
50 APbox

75 APmask APmask
50 APmask

75

Mask R-CNN baseline ResNet-101 40.1 61.7 44.0 36.2 58.1 38.3
+ DGMN (C5) 41.7 63.8 45.7 37.4 60.4 39.8

Mask R-CNN baseline ResNeXt-101 42.2 63.9 46.1 37.8 60.5 40.2
+ DGMN (C5) 43.7 65.9 47.8 38.7 62.1 41.3

A.4 STATE-OF-ART COMPARISON ON COCO

Backbone APboxAPbox
50 APbox

75 APmask APmask
50 APmask

75

One-stage detector
YOLOv3 (Redmon & Farhadi, 2018) Darknet-53 33.0 57.9 34.4 - - -
SSD513 (Liu et al., 2016) ResNet-101-SSD 31.2 50.4 33.3 - - -
DSSD513 (Fu et al., 2017) ResNet-101-DSSD 33.2 53.3 35.2 - - -
RetinaNet (Lin et al., 2017) ResNeXt-101-FPN 40.8 61.1 44.1
CornerNet (Law & Deng, 2018) Hourglass-104 42.2 57.8 45.2
Two-stage detector
F-R-CNN+++ (He et al., 2016) ResNet-101-C4 34.9 55.7 37.4 - - -
F-R-CNN w FPN (Lin et al., 2017) ResNet-101-FPN 36.2 59.1 39.0 - - -
R-FCN (Dai et al., 2016) ResNet-101 29.9 51.9 - - - -
Mask RCNN (He et al., 2017) ResNet-101-FPN 40.2 61.9 44.0 36.2 58.6 38.4
Mask RCNN (He et al., 2017) ResNeXt-101-FPN 42.6 64.9 46.6 38.3 61.6 40.8
Libra R-CNN (Pang et al., 2019) ResNetX-101-FPN 43.0 64.0 47.0 - - -
DGMN (ours) ResNeXt-101-FPN 44.3 66.8 48.4 39.5 63.3 42.1

Table 8: Object detection and instance segmentation single-model performance on the COCO
test-dev. We use single scale testing.
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