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个人基本情况

• 现任南洋理工大学（新加坡）计算机网络与通信实验室博士后研究员。

• 2022 年 12 月在伦敦国王学院（英国）获得博士学位，导师为：

◦ A. Hamid Aghvami 教授（英国皇家工程院院士、IEEE 终身会士、IET 会士）

◦ Osvaldo Simeone 教授（IEEE 会士、IET 会士）
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研究专长和兴趣

下一代无线通信网络和人工智能的交叉领域

• 智能物联网

• 多接入边缘计算

• 深度强化学习赋能的通感算一体资源管理

• 基于无人机的低空非地面通信

• 模型驱动机器学习辅助和压缩感知支持的超大规模天线阵列太赫兹信道估计
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围绕研究方向开展的主要工作

人工智能和低空无人机辅助网络

性能分析

推导闭合形式的性能指标 MATLAB

轨迹优化

定制量子辅助深
度强化学习算法

Python
(TensorFlow,

PyTorch, Cirq,
Qiskit, PennyLane)

无线资源管理

设计深度强化学
习辅助的解决方案

Python
(TensorFlow,

PyTorch)

1 篇 IEEE TWC；1 篇 IEEE PIMRC 1 篇 IEEE TWC；1 篇 IEEE WCL；2 篇 IEEE ICC 1 篇 IEEE TCom；1 篇 IEEE GLOBECOM
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围绕研究方向开展的主要工作

用于 6G 网络的混合太赫兹/自由空间光通信（THz/FSO）

太赫兹频段的多接入边缘计算（MEC）

设计可扩展的多智能体
深度强化学习解决方案

Python
(TensorFlow,

PyTorch)

太赫兹超大规模 MIMO 信道估计

定制基于压缩感知和/或
模型驱动的机器学习算法

Python (Tensor-
Flow, PyTorch)

MATLAB

1 篇 IEEE GLOBECOM；1 篇 IEEE TCom 大修 1 篇 IEEE TWC
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主要学术贡献一：开创性的量子启发式深度强化学习框架
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on All Qubits

The Replay Time of the 
Sampled Transition
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<latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="QlnF69nKIUEj+379/op/CkqBQ60=">AAAB6nicbZBLSwMxFIXv1FetVatbN8Ei1E2ZcWOXghuXFewD2rFk0jttaCYzJplKGeZ/uHGhiD/Inf/G9LHQ1gOBj3MS7s0JEsG1cd1vp7C1vbO7V9wvHZQPj44rJ+W2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSa387wzRaV5LB/MLEE/oiPJQ86osdZjf4ose8oHWZrX5OWgUnXr7kJkE7wVVGGl5qDy1R/GLI1QGiao1j3PTYyfUWU4E5iX+qnGhLIJHWHPoqQRaj9bbJ2TC+sMSRgre6QhC/f3i4xGWs+iwN6MqBnr9Wxu/pf1UhM2/IzLJDUo2XJQmApiYjKvgAy5QmbEzAJlittdCRtTRZmxRZVsCd76lzehfVX33Lp370IRzuAcauDBNdzAHTShBQwUvMAbvDvPzqvzsayr4Kx6O4U/cj5/AFLYkTQ=</latexit><latexit sha1_base64="QlnF69nKIUEj+379/op/CkqBQ60=">AAAB6nicbZBLSwMxFIXv1FetVatbN8Ei1E2ZcWOXghuXFewD2rFk0jttaCYzJplKGeZ/uHGhiD/Inf/G9LHQ1gOBj3MS7s0JEsG1cd1vp7C1vbO7V9wvHZQPj44rJ+W2jlPFsMViEatuQDUKLrFluBHYTRTSKBDYCSa387wzRaV5LB/MLEE/oiPJQ86osdZjf4ose8oHWZrX5OWgUnXr7kJkE7wVVGGl5qDy1R/GLI1QGiao1j3PTYyfUWU4E5iX+qnGhLIJHWHPoqQRaj9bbJ2TC+sMSRgre6QhC/f3i4xGWs+iwN6MqBnr9Wxu/pf1UhM2/IzLJDUo2XJQmApiYjKvgAy5QmbEzAJlittdCRtTRZmxRZVsCd76lzehfVX33Lp370IRzuAcauDBNdzAHTShBQwUvMAbvDvPzqvzsayr4Kx6O4U/cj5/AFLYkTQ=</latexit><latexit sha1_base64="SBTKts7lk5AfQXGW5Wz0lKVLf9I=">AAAB9XicbVBNT8JAEJ3iF+IX6tFLIzHBC2m96JHoxSMm8pFAJdtlChu227q7xZCm/8OLB43x6n/x5r9xgR4UfMkkL+/NZGaeH3OmtON8W4W19Y3NreJ2aWd3b/+gfHjUUlEiKTZpxCPZ8YlCzgQ2NdMcO7FEEvoc2/74Zua3JygVi8S9nsbohWQoWMAo0UZ66E2Qpo9ZP02yqjjvlytOzZnDXiVuTiqQo9Evf/UGEU1CFJpyolTXdWLtpURqRjlmpV6iMCZ0TIbYNVSQEJWXzq/O7DOjDOwgkqaEtufq74mUhEpNQ990hkSP1LI3E//zuokOrryUiTjRKOhiUZBwW0f2LAJ7wCRSzaeGECqZudWmIyIJ1SaokgnBXX55lbQuaq5Tc++cSv06j6MIJ3AKVXDhEupwCw1oAgUJz/AKb9aT9WK9Wx+L1oKVzxzDH1ifP6FwkpA=</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit><latexit sha1_base64="BkIZfljMVBSLQ6TpAg84V+1G7mg=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBHqpSQi6LHoxWMF+wFtLJvtpF262cTdTaWE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPjzlT2nG+rZXVtfWNzcJWcXtnd2+/dHDYVFEiKTZoxCPZ9olCzgQ2NNMc27FEEvocW/7oZuq3xigVi8S9nsTohWQgWMAo0UZ66I6Rpo9ZL02yijjrlcpO1ZnBXiZuTsqQo94rfXX7EU1CFJpyolTHdWLtpURqRjlmxW6iMCZ0RAbYMVSQEJWXzq7O7FOj9O0gkqaEtmfq74mUhEpNQt90hkQP1aI3Ff/zOokOrryUiTjRKOh8UZBwW0f2NAK7zyRSzSeGECqZudWmQyIJ1SaoognBXXx5mTTPq65Tde8uyrXrPI4CHMMJVMCFS6jBLdShARQkPMMrvFlP1ov1bn3MW1esfOYI/sD6/AGisJKU</latexit>
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an<latexit sha1_base64="7ajTrLVH9I7mebqoHpQ8cBdOWUo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSTwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMJzo7S</latexit><latexit sha1_base64="7ajTrLVH9I7mebqoHpQ8cBdOWUo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSTwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMJzo7S</latexit><latexit sha1_base64="7ajTrLVH9I7mebqoHpQ8cBdOWUo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSTwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMJzo7S</latexit><latexit sha1_base64="7ajTrLVH9I7mebqoHpQ8cBdOWUo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSTwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMJzo7S</latexit>

rn
<latexit sha1_base64="50GXvTYmwJGFxbTrH6EIfgUfd38=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMj1o7j</latexit><latexit sha1_base64="50GXvTYmwJGFxbTrH6EIfgUfd38=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMj1o7j</latexit><latexit sha1_base64="50GXvTYmwJGFxbTrH6EIfgUfd38=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMj1o7j</latexit><latexit sha1_base64="50GXvTYmwJGFxbTrH6EIfgUfd38=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSrwe5mg2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QMj1o7j</latexit>

expn = {~qu(n), an, rn, ~qu(n+ 1)}
<latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="u2iEw14Si4Ll/OvGsu0zYA27lzQ=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZTjJkdnaZ6RXCkh/w6id4E3/IL/A3nDwOmqRgoKjqpmsqzpW0FATfXmVv/+DwqHrsn9T807Pzeq1js8IIbItMZaYXc4tKamyTJIW93CBPY4XdePq48LuvaKzM9AvNcoxSPtZyJAUnJ7WG9UbQDJZg2yRckwasMaz/DJJMFClqEopb2w+DnKKSG5JC4dwfFBZzLqZ8jH1HNU/RRuUy5pxdOyVho8y4p4kt1b8bJU+tnaWxm0w5TeymtxB3ef2CRvdRKXVeEGqxOjQqFKOMLf7MEmlQkJo5woWRLisTE264INfMzgS+KybcrGGbdG6bYdAMnwOowiVcwQ2EcAcP8AQtaIOABN7g3Zt7H97nqsCKt27yAv7B+/oFk8qTFA==</latexit><latexit sha1_base64="+3kylAbCNZFYttcR33u+71kuV1o=">AAACKnicbZDNSgMxFIXv1L9aq1a3bgaL0GIpM27qRhDcuFSwWuiUIZPetqGZzJhkimWYR/E5fAC3+gAu3Im+hmntwv4cSDick5CbL4g5U9pxPqzc2vrG5lZ+u7BT3N3bLx0U71WUSIpNGvFItgKikDOBTc00x1YskYQBx4dgeDXpH0YoFYvEnR7H2AlJX7Aeo0SbyC818Cn2U5FdeKk3Qpo+Zn6aZBVRrZFJXJPTfa46date5pfKTt2Zyl427syUYaYbv/TjdSOahCg05USptuvEupMSqRnlmBW8RGFM6JD0sW2sICGqTjr9YGafmKRr9yJpltD2NP1/IyWhUuMwMCdDogdqsZuEq7p2onvnnZSJONEo6N9DvYTbOrIntOwuk0g1HxtDqGRmVpsOiCRUG6YrJygYMu4ih2Vzf1Z3nbp760AejuAYKuBCAy7hGm6gCRSe4RXe4N16sT6trz+GOWsG8xDmZH3/Al+pq3o=</latexit><latexit sha1_base64="+3kylAbCNZFYttcR33u+71kuV1o=">AAACKnicbZDNSgMxFIXv1L9aq1a3bgaL0GIpM27qRhDcuFSwWuiUIZPetqGZzJhkimWYR/E5fAC3+gAu3Im+hmntwv4cSDick5CbL4g5U9pxPqzc2vrG5lZ+u7BT3N3bLx0U71WUSIpNGvFItgKikDOBTc00x1YskYQBx4dgeDXpH0YoFYvEnR7H2AlJX7Aeo0SbyC818Cn2U5FdeKk3Qpo+Zn6aZBVRrZFJXJPTfa46date5pfKTt2Zyl427syUYaYbv/TjdSOahCg05USptuvEupMSqRnlmBW8RGFM6JD0sW2sICGqTjr9YGafmKRr9yJpltD2NP1/IyWhUuMwMCdDogdqsZuEq7p2onvnnZSJONEo6N9DvYTbOrIntOwuk0g1HxtDqGRmVpsOiCRUG6YrJygYMu4ih2Vzf1Z3nbp760AejuAYKuBCAy7hGm6gCRSe4RXe4N16sT6trz+GOWsG8xDmZH3/Al+pq3o=</latexit><latexit sha1_base64="U7YPXp8ohp/5ejffLKCQowqtEwM=">AAACNXicbVDLSsNAFJ34rPUVdekmWIQWS0nc1I1QdOOygn1AU8JketsOnUzizKRYQj7F7/AD3OoHuHAnuvQXnD4W9nHgXg7n3MvcOX7EqFS2/WGsrW9sbm1ndrK7e/sHh+bRcV2GsSBQIyELRdPHEhjlUFNUMWhGAnDgM2j4g9ux3xiCkDTkD2oUQTvAPU67lGClJc8sw1PkJTy9dhN3CCR5TL0kTvO8UMRjuSgmfc66cApu6pk5u2RPYC0TZ0ZyaIaqZ/64nZDEAXBFGJay5diRaidYKEoYpFk3lhBhMsA9aGnKcQCynUw+mFrnWulY3VDo4sqaqP83EhxIOQp8PRlg1ZeL3lhc5bVi1b1qJ5RHsQJOpg91Y2ap0BqnZXWoAKLYSBNMBNW3WqSPBSZKZ7rygqxOxlnMYZnUL0uOXXLu7VzlZpZRBp2iM5RHDiqjCrpDVVRDBD2jV/SG3o0X49P4Mr6no2vGbOcEzcH4/QPJhq0W</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit><latexit sha1_base64="9ykjJxw9OiXKmTbgrsGi52c0wbI=">AAACNXicbVDLSsNAFJ3UV62vqks3wSK0WEoiQt0IRTcuK9gHNCVMprft0MkkzkyKJeRT/A4/wK1+gAt3okt/weljYR8H7uVwzr3MneOFjEplWR9Gam19Y3MrvZ3Z2d3bP8geHtVlEAkCNRKwQDQ9LIFRDjVFFYNmKAD7HoOGN7gd+40hCEkD/qBGIbR93OO0SwlWWnKzZXgK3Zgn107sDIHEj4kbR0meF4p4LBfFpM9Z53bBSdxszipZE5jLxJ6RHJqh6mZ/nE5AIh+4IgxL2bKtULVjLBQlDJKME0kIMRngHrQ05dgH2Y4nH0zMM610zG4gdHFlTtT/GzH2pRz5np70serLRW8srvJakepetWPKw0gBJ9OHuhEzVWCO0zI7VABRbKQJJoLqW03SxwITpTNdeUFGJ2Mv5rBM6hcl2yrZ95e5ys0sozQ6Qacoj2xURhV0h6qohgh6Rq/oDb0bL8an8WV8T0dTxmznGM3B+P0DysatGg==</latexit>

◦ 为无人机辅助无线网络设计了首批量子辅助
深度强化学习算法。

◦ 结合量子计算，提出了开创性的量子启发式深
度强化学习框架。从智能体的动作选择策略和
经验回放策略出发，有效提升传统深度强化学
习算法的训练效率。

◦ 应用于低空无人机网络的轨迹优化场景，实现
高质量的无线传输。

◦ 发表于顶尖期刊 IEEE TWC、权威期刊 IEEE
WCL、旗舰会议 IEEE ICC。

◦ 此工作被引用次数 110+，含多名 IEEE 会士。
李元健，新加坡南洋理工大学博士后研究员，英国伦敦国王学院博士 Email: yuanjian.li@ntu.edu.sg
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主要学术贡献二：低复杂度的超大规模天线阵列太赫兹传输系统信道估计算法
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m
;m̄

<latexit sha1_base64="PDZhCzk1ZJDEjEIUfpQXOnXIFYI=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EULAJ2lhGMDGYHGFus0mW7O4du3tCOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ10qO8Ip0IdSYn3XLFr/ozkGUS5KQCOerd8lenF9NUMmWpQGPagZ/YMENtORVsUuqkhiVIRzhgbUcVSmbCbHbxhJw4pUf6sXalLJmpvycylMaMZeQ6JdqhWfSm4n9eO7X9yzDjKkktU3S+qJ8KYmMyfZ/0uGbUirEjSDV3txI6RI3UupBKLoRg8eVl0jyrBn41uDuv1K7zOIpwBMdwCgFcQA1uoQ4NoKDgGV7hzTPei/fufcxbC14+cwh/4H3+ADfikJw=</latexit><latexit sha1_base64="PDZhCzk1ZJDEjEIUfpQXOnXIFYI=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EULAJ2lhGMDGYHGFus0mW7O4du3tCOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ10qO8Ip0IdSYn3XLFr/ozkGUS5KQCOerd8lenF9NUMmWpQGPagZ/YMENtORVsUuqkhiVIRzhgbUcVSmbCbHbxhJw4pUf6sXalLJmpvycylMaMZeQ6JdqhWfSm4n9eO7X9yzDjKkktU3S+qJ8KYmMyfZ/0uGbUirEjSDV3txI6RI3UupBKLoRg8eVl0jyrBn41uDuv1K7zOIpwBMdwCgFcQA1uoQ4NoKDgGV7hzTPei/fufcxbC14+cwh/4H3+ADfikJw=</latexit><latexit sha1_base64="PDZhCzk1ZJDEjEIUfpQXOnXIFYI=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EULAJ2lhGMDGYHGFus0mW7O4du3tCOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ10qO8Ip0IdSYn3XLFr/ozkGUS5KQCOerd8lenF9NUMmWpQGPagZ/YMENtORVsUuqkhiVIRzhgbUcVSmbCbHbxhJw4pUf6sXalLJmpvycylMaMZeQ6JdqhWfSm4n9eO7X9yzDjKkktU3S+qJ8KYmMyfZ/0uGbUirEjSDV3txI6RI3UupBKLoRg8eVl0jyrBn41uDuv1K7zOIpwBMdwCgFcQA1uoQ4NoKDgGV7hzTPei/fufcxbC14+cwh/4H3+ADfikJw=</latexit><latexit sha1_base64="PDZhCzk1ZJDEjEIUfpQXOnXIFYI=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EULAJ2lhGMDGYHGFus0mW7O4du3tCOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ10qO8Ip0IdSYn3XLFr/ozkGUS5KQCOerd8lenF9NUMmWpQGPagZ/YMENtORVsUuqkhiVIRzhgbUcVSmbCbHbxhJw4pUf6sXalLJmpvycylMaMZeQ6JdqhWfSm4n9eO7X9yzDjKkktU3S+qJ8KYmMyfZ/0uGbUirEjSDV3txI6RI3UupBKLoRg8eVl0jyrBn41uDuv1K7zOIpwBMdwCgFcQA1uoQ4NoKDgGV7hzTPei/fufcxbC14+cwh/4H3+ADfikJw=</latexit>

�l
<latexit sha1_base64="b1PRksjXi6xq6GQ93K7eMNQGtUg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNbjLiPdErV/yqPwdZJUFOKpCj3it/dfuKpTFKywQ1phP4iQ0zqi1nAqelbmowoWxMh9hxVNIYTZjNr52SM6f0yUBpV9KSufp7IqOxMZM4cp0xtSOz7M3E/7xOagfXYcZlklqUbLFokApiFZm9TvpcI7Ni4ghlmrtbCRtRTZl1AZVcCMHyy6ukeVEN/Gpwf1mp3eRxFOEETuEcAriCGtxBHRrA4BGe4RXePOW9eO/ex6K14OUzx/AH3ucPlLKPHg==</latexit><latexit sha1_base64="b1PRksjXi6xq6GQ93K7eMNQGtUg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNbjLiPdErV/yqPwdZJUFOKpCj3it/dfuKpTFKywQ1phP4iQ0zqi1nAqelbmowoWxMh9hxVNIYTZjNr52SM6f0yUBpV9KSufp7IqOxMZM4cp0xtSOz7M3E/7xOagfXYcZlklqUbLFokApiFZm9TvpcI7Ni4ghlmrtbCRtRTZl1AZVcCMHyy6ukeVEN/Gpwf1mp3eRxFOEETuEcAriCGtxBHRrA4BGe4RXePOW9eO/ex6K14OUzx/AH3ucPlLKPHg==</latexit><latexit sha1_base64="b1PRksjXi6xq6GQ93K7eMNQGtUg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNbjLiPdErV/yqPwdZJUFOKpCj3it/dfuKpTFKywQ1phP4iQ0zqi1nAqelbmowoWxMh9hxVNIYTZjNr52SM6f0yUBpV9KSufp7IqOxMZM4cp0xtSOz7M3E/7xOagfXYcZlklqUbLFokApiFZm9TvpcI7Ni4ghlmrtbCRtRTZl1AZVcCMHyy6ukeVEN/Gpwf1mp3eRxFOEETuEcAriCGtxBHRrA4BGe4RXePOW9eO/ex6K14OUzx/AH3ucPlLKPHg==</latexit><latexit sha1_base64="b1PRksjXi6xq6GQ93K7eMNQGtUg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNbjLiPdErV/yqPwdZJUFOKpCj3it/dfuKpTFKywQ1phP4iQ0zqi1nAqelbmowoWxMh9hxVNIYTZjNr52SM6f0yUBpV9KSufp7IqOxMZM4cp0xtSOz7M3E/7xOagfXYcZlklqUbLFokApiFZm9TvpcI7Ni4ghlmrtbCRtRTZl1AZVcCMHyy6ukeVEN/Gpwf1mp3eRxFOEETuEcAriCGtxBHRrA4BGe4RXePOW9eO/ex6K14OUzx/AH3ucPlLKPHg==</latexit>

···
<latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Pa+nic3fbkxDAjXAQ8ApMX+Jbqw=">AAAB4nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygv2BdiiZTKaNzSRDckcoQ9/BjQtFfCh3vo2ZtgttPRD4OCch954ok8Ki7397la3tnd296n7toH54dNw4qXetzg3jHaalNv2IWi6F4h0UKHk/M5ymkeS9aHpX5r1nbqzQ6hFnGQ9TOlYiEYyis7pDFmu0o0bTb/kLkU0IVtCEldqjxtcw1ixPuUImqbWDwM8wLKhBwSSf14a55RllUzrmA4eKptyGxWLaOblwTkwSbdxRSBbu7xcFTa2dpZG7mVKc2PWsNP/LBjkmN2EhVJYjV2z5UZJLgpqUq5NYGM5QzhxQZoSblbAJNZShK6jmSgjWV96E7lUr8FvBgw9VOINzuIQAruEW7qENHWDwBC/wBu+e9l69j2VdFW/V2yn8kff5A4Jmjdc=</latexit><latexit sha1_base64="1CT9TwMmyZJ0yiRuBBpqFCfk+0o=">AAAB4nicdVBNSwMxEJ2tX7VWrV69BIvgacmuLW5vghePFewHtEvJpmkbm90sSVYoS/+DFw+K+KO8+W9MPwQVfTDweG+GmXlRKrg2GH84hY3Nre2d4m5pr7x/cFg5Kre1zBRlLSqFVN2IaCZ4wlqGG8G6qWIkjgTrRNPrhd95YEpzmdyZWcrCmIwTPuKUGCu1+3QojR5UqthtNHCtFiDs1rHv1+qW4As/CDzkuXiJKqzRHFTe+0NJs5glhgqidc/DqQlzogyngs1L/UyzlNApGbOepQmJmQ7z5bVzdGaVIRpJZSsxaKl+n8hJrPUsjmxnTMxE//YW4l9eLzOjIMx5kmaGJXS1aJQJZCRavI6GXDFqxMwSQhW3tyI6IYpQYwMq2RC+PkX/k7bvetj1bjEU4QRO4Rw8uIQruIEmtIDCPTzCM7w40nlyXldxFZx1bsfwA87bJ+qyjiE=</latexit><latexit sha1_base64="3xK4rptypLDIVADCCNpMBco1C5U=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6a2ON0V3bisYB/QDiWTybSxmWRIMkIZ+g9uXCji1v9x59+YPgQVPXDhcM693HtPmHKmDUIfzsrq2vrGZmGruL2zu7dfOjhsa5kpQltEcqm6IdaUM0FbhhlOu6miOAk57YTjq5nfuadKMyluzSSlQYKHgsWMYGOldp9E0uhBqYzceh1Vqz5Ebg1VKtWaJei84vse9Fw0Rxks0RyU3vuRJFlChSEca93zUGqCHCvDCKfTYj/TNMVkjIe0Z6nACdVBPr92Ck+tEsFYKlvCwLn6fSLHidaTJLSdCTYj/dubiX95vczEfpAzkWaGCrJYFGccGglnr8OIKUoMn1iCiWL2VkhGWGFibEBFG8LXp/B/0q64HnK9G1RuXC7jKIBjcALOgAcuQANcgyZoAQLuwAN4As+OdB6dF+d10briLGeOwA84b58YoI91</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit>

···
<latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Pa+nic3fbkxDAjXAQ8ApMX+Jbqw=">AAAB4nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygv2BdiiZTKaNzSRDckcoQ9/BjQtFfCh3vo2ZtgttPRD4OCch954ok8Ki7397la3tnd296n7toH54dNw4qXetzg3jHaalNv2IWi6F4h0UKHk/M5ymkeS9aHpX5r1nbqzQ6hFnGQ9TOlYiEYyis7pDFmu0o0bTb/kLkU0IVtCEldqjxtcw1ixPuUImqbWDwM8wLKhBwSSf14a55RllUzrmA4eKptyGxWLaOblwTkwSbdxRSBbu7xcFTa2dpZG7mVKc2PWsNP/LBjkmN2EhVJYjV2z5UZJLgpqUq5NYGM5QzhxQZoSblbAJNZShK6jmSgjWV96E7lUr8FvBgw9VOINzuIQAruEW7qENHWDwBC/wBu+e9l69j2VdFW/V2yn8kff5A4Jmjdc=</latexit><latexit sha1_base64="1CT9TwMmyZJ0yiRuBBpqFCfk+0o=">AAAB4nicdVBNSwMxEJ2tX7VWrV69BIvgacmuLW5vghePFewHtEvJpmkbm90sSVYoS/+DFw+K+KO8+W9MPwQVfTDweG+GmXlRKrg2GH84hY3Nre2d4m5pr7x/cFg5Kre1zBRlLSqFVN2IaCZ4wlqGG8G6qWIkjgTrRNPrhd95YEpzmdyZWcrCmIwTPuKUGCu1+3QojR5UqthtNHCtFiDs1rHv1+qW4As/CDzkuXiJKqzRHFTe+0NJs5glhgqidc/DqQlzogyngs1L/UyzlNApGbOepQmJmQ7z5bVzdGaVIRpJZSsxaKl+n8hJrPUsjmxnTMxE//YW4l9eLzOjIMx5kmaGJXS1aJQJZCRavI6GXDFqxMwSQhW3tyI6IYpQYwMq2RC+PkX/k7bvetj1bjEU4QRO4Rw8uIQruIEmtIDCPTzCM7w40nlyXldxFZx1bsfwA87bJ+qyjiE=</latexit><latexit sha1_base64="3xK4rptypLDIVADCCNpMBco1C5U=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6a2ON0V3bisYB/QDiWTybSxmWRIMkIZ+g9uXCji1v9x59+YPgQVPXDhcM693HtPmHKmDUIfzsrq2vrGZmGruL2zu7dfOjhsa5kpQltEcqm6IdaUM0FbhhlOu6miOAk57YTjq5nfuadKMyluzSSlQYKHgsWMYGOldp9E0uhBqYzceh1Vqz5Ebg1VKtWaJei84vse9Fw0Rxks0RyU3vuRJFlChSEca93zUGqCHCvDCKfTYj/TNMVkjIe0Z6nACdVBPr92Ck+tEsFYKlvCwLn6fSLHidaTJLSdCTYj/dubiX95vczEfpAzkWaGCrJYFGccGglnr8OIKUoMn1iCiWL2VkhGWGFibEBFG8LXp/B/0q64HnK9G1RuXC7jKIBjcALOgAcuQANcgyZoAQLuwAN4As+OdB6dF+d10briLGeOwA84b58YoI91</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit><latexit sha1_base64="pRiApoXVTlOs20OhrF9kUohWeJo=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuwiSmmO6KblxWsA9oQ5lMJu3YSSbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeMONMaYQ+rJXVtfWNzdJWeXtnd2+/cnDYViKXhLaI4EJ2Q6woZyltaaY57WaS4iTktBOOr2Z+555KxUR6qycZDRI8TFnMCNZGavdJJLQaVKrIrteR5/kQ2TXkul7NEHTu+r4DHRvNUQVLNAeV934kSJ7QVBOOleo5KNNBgaVmhNNpuZ8rmmEyxkPaMzTFCVVBMb92Ck+NEsFYSFOphnP1+0SBE6UmSWg6E6xH6rc3E//yermO/aBgaZZrmpLFojjnUAs4ex1GTFKi+cQQTCQzt0IywhITbQIqmxC+PoX/k7ZrO8h2brxq43IZRwkcgxNwBhxwARrgGjRBCxBwBx7AE3i2hPVovVivi9YVazlzBH7AevsEGeCPeQ==</latexit>

···
<latexit sha1_base64="d+g4G04VtDQC3KswB5oap0/afkw=">AAAB7XicdZDLSgMxFIYz9VbrrerSTbAIroaM1qq7ohuXFewF2qFkMpk2mpkMyRmhDH0HNy4Ucev7uPNtTC+Civ4QOHz/OeScP0ilMEDIh1NYWFxaXimultbWNza3yts7LaMyzXiTKal0J6CGS5HwJgiQvJNqTuNA8nZwdznx2/dcG6GSGxil3I/pIBGRYBQsavVYqMD0yxXinhDvvHaMiUusqjU8JzXsTQkhFTRXo19+74WKZTFPgElqTNcjKfg51SCY5ONSLzM8peyODnjXlgmNufHz6bZjfGBJiCOl7UsAT+n3iZzGxoziwHbGFIbmtzeBf3ndDKIzPxdJmgFP2OyjKJMYFJ6cjkOhOQM5sgVlWthdMRtSTRnYgEo2hK9L8f9F68j1iOtdVyv1i3kcRbSH9tEh8tApqqMr1EBNxNAtekBP6NlRzqPz4rzOWgvOfGYX/ZDz9gkGZ49s</latexit><latexit sha1_base64="d+g4G04VtDQC3KswB5oap0/afkw=">AAAB7XicdZDLSgMxFIYz9VbrrerSTbAIroaM1qq7ohuXFewF2qFkMpk2mpkMyRmhDH0HNy4Ucev7uPNtTC+Civ4QOHz/OeScP0ilMEDIh1NYWFxaXimultbWNza3yts7LaMyzXiTKal0J6CGS5HwJgiQvJNqTuNA8nZwdznx2/dcG6GSGxil3I/pIBGRYBQsavVYqMD0yxXinhDvvHaMiUusqjU8JzXsTQkhFTRXo19+74WKZTFPgElqTNcjKfg51SCY5ONSLzM8peyODnjXlgmNufHz6bZjfGBJiCOl7UsAT+n3iZzGxoziwHbGFIbmtzeBf3ndDKIzPxdJmgFP2OyjKJMYFJ6cjkOhOQM5sgVlWthdMRtSTRnYgEo2hK9L8f9F68j1iOtdVyv1i3kcRbSH9tEh8tApqqMr1EBNxNAtekBP6NlRzqPz4rzOWgvOfGYX/ZDz9gkGZ49s</latexit><latexit sha1_base64="d+g4G04VtDQC3KswB5oap0/afkw=">AAAB7XicdZDLSgMxFIYz9VbrrerSTbAIroaM1qq7ohuXFewF2qFkMpk2mpkMyRmhDH0HNy4Ucev7uPNtTC+Civ4QOHz/OeScP0ilMEDIh1NYWFxaXimultbWNza3yts7LaMyzXiTKal0J6CGS5HwJgiQvJNqTuNA8nZwdznx2/dcG6GSGxil3I/pIBGRYBQsavVYqMD0yxXinhDvvHaMiUusqjU8JzXsTQkhFTRXo19+74WKZTFPgElqTNcjKfg51SCY5ONSLzM8peyODnjXlgmNufHz6bZjfGBJiCOl7UsAT+n3iZzGxoziwHbGFIbmtzeBf3ndDKIzPxdJmgFP2OyjKJMYFJ6cjkOhOQM5sgVlWthdMRtSTRnYgEo2hK9L8f9F68j1iOtdVyv1i3kcRbSH9tEh8tApqqMr1EBNxNAtekBP6NlRzqPz4rzOWgvOfGYX/ZDz9gkGZ49s</latexit><latexit sha1_base64="d+g4G04VtDQC3KswB5oap0/afkw=">AAAB7XicdZDLSgMxFIYz9VbrrerSTbAIroaM1qq7ohuXFewF2qFkMpk2mpkMyRmhDH0HNy4Ucev7uPNtTC+Civ4QOHz/OeScP0ilMEDIh1NYWFxaXimultbWNza3yts7LaMyzXiTKal0J6CGS5HwJgiQvJNqTuNA8nZwdznx2/dcG6GSGxil3I/pIBGRYBQsavVYqMD0yxXinhDvvHaMiUusqjU8JzXsTQkhFTRXo19+74WKZTFPgElqTNcjKfg51SCY5ONSLzM8peyODnjXlgmNufHz6bZjfGBJiCOl7UsAT+n3iZzGxoziwHbGFIbmtzeBf3ndDKIzPxdJmgFP2OyjKJMYFJ6cjkOhOQM5sgVlWthdMRtSTRnYgEo2hK9L8f9F68j1iOtdVyv1i3kcRbSH9tEh8tApqqMr1EBNxNAtekBP6NlRzqPz4rzOWgvOfGYX/ZDz9gkGZ49s</latexit>
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<latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit>
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…
…NRF

<latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit><latexit sha1_base64="VW/cig7tOMdfBT0W7rPL0XSorqQ=">AAAB8nicbVDLSsNAFJ3UV62vqks3wSK4KokIuiwK4kqq2AekoUymk3boPMLMjVBCPsONC0Xc+jXu/BunbRbaeuDC4Zx7ufeeKOHMgOd9O6WV1bX1jfJmZWt7Z3evun/QNirVhLaI4kp3I2woZ5K2gAGn3URTLCJOO9H4eup3nqg2TMlHmCQ0FHgoWcwIBisFd/2sp0X2cJPn/WrNq3szuMvEL0gNFWj2q1+9gSKpoBIIx8YEvpdAmGENjHCaV3qpoQkmYzykgaUSC2rCbHZy7p5YZeDGStuS4M7U3xMZFsZMRGQ7BYaRWfSm4n9ekEJ8GWZMJilQSeaL4pS7oNzp/+6AaUqATyzBRDN7q0tGWGMCNqWKDcFffHmZtM/qvlf3789rjasijjI6QsfoFPnoAjXQLWqiFiJIoWf0it4ccF6cd+dj3lpyiplD9AfO5w9xSpFY</latexit>

···
<latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit>

···
<latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit>

···
<latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit>

···
<latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit><latexit sha1_base64="Sus68tFoRBXsi/bbSWDLIvwiueo=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy4r2FZoQplMJu3QSSbMTJQair/ixoUibv0Pd/6N0zQLbT1w4XDOvXPnniDlTGnH+bYqS8srq2vV9drG5tb2jr2711Eik4S2ieBC3gVYUc4S2tZMc3qXSorjgNNuMLqa+t17KhUTya0ep9SP8SBhESNYG6lvH3jFG/mYci4eJh4JhVZ9u+40nAJokbglqUOJVt/+8kJBspgmmnCsVM91Uu3nWGpGOJ3UvEzRFJMRHtCeoQmOqfLzYvMEHRslRJGQphKNCvX3RI5jpcZxYDpjrIdq3puK/3m9TEcXfs6SNNM0IbNFUcaRFmgaBQqZpETzsSGYSGb+isgQS0y0CaxmQnDnT14kndOG6zTcm7N687KMowqHcAQn4MI5NOEaWtAGAo/wDK/wZj1ZL9a79TFrrVjlzD78gfX5A6Zklfs=</latexit>
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NSA
<latexit sha1_base64="x30wS9GfI/ayo+cNv0l3q2ECmmo="></latexit><latexit sha1_base64="x30wS9GfI/ayo+cNv0l3q2ECmmo="></latexit><latexit sha1_base64="x30wS9GfI/ayo+cNv0l3q2ECmmo="></latexit><latexit sha1_base64="x30wS9GfI/ayo+cNv0l3q2ECmmo="></latexit>

···
<latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit>

···
<latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit><latexit sha1_base64="0utf06rik+ifO0gtAD7yIDUcn5o="></latexit>
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◦ 考虑了混合远近场辐射特性，构建了符合实际
的传输模型。

◦ 考虑到信道稀疏性和混合场通信特性，设计了
字典学习算法。

◦ 设计了贝叶斯学习使能的和模型驱动机器学
习深度展开使能的信道估计算法。

◦ 实现了低复杂度的、高可靠性的信道估计性
能。解决了困扰超大规模天线太赫兹系统信道
估计复杂度过高难以在现实中部署的难题。

◦ 发表于顶尖期刊 IEEE TWC。
李元健，新加坡南洋理工大学博士后研究员，英国伦敦国王学院博士 Email: yuanjian.li@ntu.edu.sg
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个人简介 研究方向 围绕研究方向展开的主要工作、解决的关键问题、取得的创新性成果 学术成果 未来研究工作计划

主要学术贡献三：多无人机多用户多接入边缘计算系统的能量效率优化算法

UAV iBS Offloading Link Interfering LinkUE UAV Trajectories

au[n] = {vu[n], fg[n], 
u
g [n], ⌧

u
g [n], Pg[n]}

<latexit sha1_base64="GZuK8Wt/5e+Zhc7XYhaeu7dezqs=">AAACL3icbVBdS8MwFE39nPOr6qMvwSH4IKMVQV+EoSA+TnAf0NaSZukWlqYlSQej7B/54l/Zi4givvovTLsiunkg5OSce7m5J0gYlcqyXo2l5ZXVtfXKRnVza3tn19zbb8s4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN7kfmdEhKQxf1DjhHgR6nMaUoyUlnzzFvmpwz14Bd3MjZAaBGE2mhTaKQz9fnG7iaR+/3EmugqlP49mUeFOfLNm1a0CcJHYJamBEk3fnLq9GKcR4QozJKVjW4nyMiQUxYxMqm4qSYLwEPWJoylHEZFeVuw7gcda6cEwFvpwBQv1d0eGIinHUaAr85XkvJeL/3lOqsJLL6M8SRXheDYoTBlUMczDgz0qCFZsrAnCguq/QjxAAmGlI67qEOz5lRdJ+6xuW3X7/rzWuC7jqIBDcAROgA0uQAPcgSZoAQyewBS8gXfj2XgxPozPWemSUfYcgD8wvr4BcRuorw==</latexit><latexit sha1_base64="GZuK8Wt/5e+Zhc7XYhaeu7dezqs=">AAACL3icbVBdS8MwFE39nPOr6qMvwSH4IKMVQV+EoSA+TnAf0NaSZukWlqYlSQej7B/54l/Zi4givvovTLsiunkg5OSce7m5J0gYlcqyXo2l5ZXVtfXKRnVza3tn19zbb8s4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN7kfmdEhKQxf1DjhHgR6nMaUoyUlnzzFvmpwz14Bd3MjZAaBGE2mhTaKQz9fnG7iaR+/3EmugqlP49mUeFOfLNm1a0CcJHYJamBEk3fnLq9GKcR4QozJKVjW4nyMiQUxYxMqm4qSYLwEPWJoylHEZFeVuw7gcda6cEwFvpwBQv1d0eGIinHUaAr85XkvJeL/3lOqsJLL6M8SRXheDYoTBlUMczDgz0qCFZsrAnCguq/QjxAAmGlI67qEOz5lRdJ+6xuW3X7/rzWuC7jqIBDcAROgA0uQAPcgSZoAQyewBS8gXfj2XgxPozPWemSUfYcgD8wvr4BcRuorw==</latexit><latexit sha1_base64="GZuK8Wt/5e+Zhc7XYhaeu7dezqs=">AAACL3icbVBdS8MwFE39nPOr6qMvwSH4IKMVQV+EoSA+TnAf0NaSZukWlqYlSQej7B/54l/Zi4givvovTLsiunkg5OSce7m5J0gYlcqyXo2l5ZXVtfXKRnVza3tn19zbb8s4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN7kfmdEhKQxf1DjhHgR6nMaUoyUlnzzFvmpwz14Bd3MjZAaBGE2mhTaKQz9fnG7iaR+/3EmugqlP49mUeFOfLNm1a0CcJHYJamBEk3fnLq9GKcR4QozJKVjW4nyMiQUxYxMqm4qSYLwEPWJoylHEZFeVuw7gcda6cEwFvpwBQv1d0eGIinHUaAr85XkvJeL/3lOqsJLL6M8SRXheDYoTBlUMczDgz0qCFZsrAnCguq/QjxAAmGlI67qEOz5lRdJ+6xuW3X7/rzWuC7jqIBDcAROgA0uQAPcgSZoAQyewBS8gXfj2XgxPozPWemSUfYcgD8wvr4BcRuorw==</latexit><latexit sha1_base64="GZuK8Wt/5e+Zhc7XYhaeu7dezqs=">AAACL3icbVBdS8MwFE39nPOr6qMvwSH4IKMVQV+EoSA+TnAf0NaSZukWlqYlSQej7B/54l/Zi4givvovTLsiunkg5OSce7m5J0gYlcqyXo2l5ZXVtfXKRnVza3tn19zbb8s4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN7kfmdEhKQxf1DjhHgR6nMaUoyUlnzzFvmpwz14Bd3MjZAaBGE2mhTaKQz9fnG7iaR+/3EmugqlP49mUeFOfLNm1a0CcJHYJamBEk3fnLq9GKcR4QozJKVjW4nyMiQUxYxMqm4qSYLwEPWJoylHEZFeVuw7gcda6cEwFvpwBQv1d0eGIinHUaAr85XkvJeL/3lOqsJLL6M8SRXheDYoTBlUMczDgz0qCFZsrAnCguq/QjxAAmGlI67qEOz5lRdJ+6xuW3X7/rzWuC7jqIBDcAROgA0uQAPcgSZoAQyewBS8gXfj2XgxPozPWemSUfYcgD8wvr4BcRuorw==</latexit>

a[n] = [a1[n], · · · , aU [n]]
<latexit sha1_base64="rb/oFej/RDHC6NS77+MyicbKQOM=">AAACEXicbVBNS8NAEN3Ur1q/oh69LBahh1ISEfQiFL14rGBbIQ1hst20SzebsLsRSuhf8OJf8eJBEa/evPlv3LY5aOuDhbfvzTAzL0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8fdFSSSULbJOGJvA9BUc4EbWumOb1PJYU45LQbjq6nfveBSsUScafHKfVjGAgWMQLaSIFd68Wgh2GUw8QTPr7EHgSuYXXcI/1EqzqGoG3+fmBXnYYzA14mbkGqqEArsL96/YRkMRWacFDKc51U+zlIzQink0ovUzQFMoIB9QwVEFPl57OLJvjEKH0cJdI8ofFM/d2RQ6zUOA5N5XR/tehNxf88L9PRhZ8zkWaaCjIfFGUc6wRP48F9JinRfGwIEMnMrpgMQQLRJsSKCcFdPHmZdE4brtNwb8+qzasijjI6Qseohlx0jproBrVQGxH0iJ7RK3qznqwX6936mJeWrKLnEP2B9fkDdt6cIA==</latexit><latexit sha1_base64="rb/oFej/RDHC6NS77+MyicbKQOM=">AAACEXicbVBNS8NAEN3Ur1q/oh69LBahh1ISEfQiFL14rGBbIQ1hst20SzebsLsRSuhf8OJf8eJBEa/evPlv3LY5aOuDhbfvzTAzL0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8fdFSSSULbJOGJvA9BUc4EbWumOb1PJYU45LQbjq6nfveBSsUScafHKfVjGAgWMQLaSIFd68Wgh2GUw8QTPr7EHgSuYXXcI/1EqzqGoG3+fmBXnYYzA14mbkGqqEArsL96/YRkMRWacFDKc51U+zlIzQink0ovUzQFMoIB9QwVEFPl57OLJvjEKH0cJdI8ofFM/d2RQ6zUOA5N5XR/tehNxf88L9PRhZ8zkWaaCjIfFGUc6wRP48F9JinRfGwIEMnMrpgMQQLRJsSKCcFdPHmZdE4brtNwb8+qzasijjI6Qseohlx0jproBrVQGxH0iJ7RK3qznqwX6936mJeWrKLnEP2B9fkDdt6cIA==</latexit><latexit sha1_base64="rb/oFej/RDHC6NS77+MyicbKQOM=">AAACEXicbVBNS8NAEN3Ur1q/oh69LBahh1ISEfQiFL14rGBbIQ1hst20SzebsLsRSuhf8OJf8eJBEa/evPlv3LY5aOuDhbfvzTAzL0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8fdFSSSULbJOGJvA9BUc4EbWumOb1PJYU45LQbjq6nfveBSsUScafHKfVjGAgWMQLaSIFd68Wgh2GUw8QTPr7EHgSuYXXcI/1EqzqGoG3+fmBXnYYzA14mbkGqqEArsL96/YRkMRWacFDKc51U+zlIzQink0ovUzQFMoIB9QwVEFPl57OLJvjEKH0cJdI8ofFM/d2RQ6zUOA5N5XR/tehNxf88L9PRhZ8zkWaaCjIfFGUc6wRP48F9JinRfGwIEMnMrpgMQQLRJsSKCcFdPHmZdE4brtNwb8+qzasijjI6Qseohlx0jproBrVQGxH0iJ7RK3qznqwX6936mJeWrKLnEP2B9fkDdt6cIA==</latexit><latexit sha1_base64="rb/oFej/RDHC6NS77+MyicbKQOM=">AAACEXicbVBNS8NAEN3Ur1q/oh69LBahh1ISEfQiFL14rGBbIQ1hst20SzebsLsRSuhf8OJf8eJBEa/evPlv3LY5aOuDhbfvzTAzL0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8fdFSSSULbJOGJvA9BUc4EbWumOb1PJYU45LQbjq6nfveBSsUScafHKfVjGAgWMQLaSIFd68Wgh2GUw8QTPr7EHgSuYXXcI/1EqzqGoG3+fmBXnYYzA14mbkGqqEArsL96/YRkMRWacFDKc51U+zlIzQink0ovUzQFMoIB9QwVEFPl57OLJvjEKH0cJdI8ofFM/d2RQ6zUOA5N5XR/tehNxf88L9PRhZ8zkWaaCjIfFGUc6wRP48F9JinRfGwIEMnMrpgMQQLRJsSKCcFdPHmZdE4brtNwb8+qzasijjI6Qseohlx0jproBrVQGxH0iJ7RK3qznqwX6936mJeWrKLnEP2B9fkDdt6cIA==</latexit>

The Joint Action

The Distributed Actor Module

The Environment

s[n] = {qu[n],Qg[n]}
<latexit sha1_base64="7tJoF0b6DG1gRJD32aSOUazusqw=">AAACFXicbZDLSsNAFIYn9VbrLerSzWARXJSSiKAboejGZQv2AkkIk+mkHTqZxJmJUEJewo2v4saFIm4Fd76N0zQLbf1h4Oc75zDn/EHCqFSW9W1UVlbX1jeqm7Wt7Z3dPXP/oCfjVGDSxTGLxSBAkjDKSVdRxcggEQRFASP9YHIzq/cfiJA05ndqmhAvQiNOQ4qR0sg3G9LhHryCbuZGSI2DMLvP/VSzBiwARizr5P5IEzf3zbrVtArBZWOXpg5KtX3zyx3GOI0IV5ghKR3bSpSXIaEoZiSvuakkCcITNCKOthxFRHpZcVUOTzQZwjAW+nEFC/p7IkORlNMo0J2zTeVibQb/qzmpCi+9jPIkVYTj+UdhyqCK4SwiOKSCYMWm2iAsqN4V4jESCCsdZE2HYC+evGx6Z03batqd83rruoyjCo7AMTgFNrgALXAL2qALMHgEz+AVvBlPxovxbnzMWytGOXMI/sj4/AGLbZ8R</latexit><latexit sha1_base64="7tJoF0b6DG1gRJD32aSOUazusqw=">AAACFXicbZDLSsNAFIYn9VbrLerSzWARXJSSiKAboejGZQv2AkkIk+mkHTqZxJmJUEJewo2v4saFIm4Fd76N0zQLbf1h4Oc75zDn/EHCqFSW9W1UVlbX1jeqm7Wt7Z3dPXP/oCfjVGDSxTGLxSBAkjDKSVdRxcggEQRFASP9YHIzq/cfiJA05ndqmhAvQiNOQ4qR0sg3G9LhHryCbuZGSI2DMLvP/VSzBiwARizr5P5IEzf3zbrVtArBZWOXpg5KtX3zyx3GOI0IV5ghKR3bSpSXIaEoZiSvuakkCcITNCKOthxFRHpZcVUOTzQZwjAW+nEFC/p7IkORlNMo0J2zTeVibQb/qzmpCi+9jPIkVYTj+UdhyqCK4SwiOKSCYMWm2iAsqN4V4jESCCsdZE2HYC+evGx6Z03batqd83rruoyjCo7AMTgFNrgALXAL2qALMHgEz+AVvBlPxovxbnzMWytGOXMI/sj4/AGLbZ8R</latexit><latexit sha1_base64="7tJoF0b6DG1gRJD32aSOUazusqw=">AAACFXicbZDLSsNAFIYn9VbrLerSzWARXJSSiKAboejGZQv2AkkIk+mkHTqZxJmJUEJewo2v4saFIm4Fd76N0zQLbf1h4Oc75zDn/EHCqFSW9W1UVlbX1jeqm7Wt7Z3dPXP/oCfjVGDSxTGLxSBAkjDKSVdRxcggEQRFASP9YHIzq/cfiJA05ndqmhAvQiNOQ4qR0sg3G9LhHryCbuZGSI2DMLvP/VSzBiwARizr5P5IEzf3zbrVtArBZWOXpg5KtX3zyx3GOI0IV5ghKR3bSpSXIaEoZiSvuakkCcITNCKOthxFRHpZcVUOTzQZwjAW+nEFC/p7IkORlNMo0J2zTeVibQb/qzmpCi+9jPIkVYTj+UdhyqCK4SwiOKSCYMWm2iAsqN4V4jESCCsdZE2HYC+evGx6Z03batqd83rruoyjCo7AMTgFNrgALXAL2qALMHgEz+AVvBlPxovxbnzMWytGOXMI/sj4/AGLbZ8R</latexit><latexit sha1_base64="7tJoF0b6DG1gRJD32aSOUazusqw=">AAACFXicbZDLSsNAFIYn9VbrLerSzWARXJSSiKAboejGZQv2AkkIk+mkHTqZxJmJUEJewo2v4saFIm4Fd76N0zQLbf1h4Oc75zDn/EHCqFSW9W1UVlbX1jeqm7Wt7Z3dPXP/oCfjVGDSxTGLxSBAkjDKSVdRxcggEQRFASP9YHIzq/cfiJA05ndqmhAvQiNOQ4qR0sg3G9LhHryCbuZGSI2DMLvP/VSzBiwARizr5P5IEzf3zbrVtArBZWOXpg5KtX3zyx3GOI0IV5ghKR3bSpSXIaEoZiSvuakkCcITNCKOthxFRHpZcVUOTzQZwjAW+nEFC/p7IkORlNMo0J2zTeVibQb/qzmpCi+9jPIkVYTj+UdhyqCK4SwiOKSCYMWm2iAsqN4V4jESCCsdZE2HYC+evGx6Z03batqd83rruoyjCo7AMTgFNrgALXAL2qALMHgEz+AVvBlPxovxbnzMWytGOXMI/sj4/AGLbZ8R</latexit>

s[n+ 1] = {qu[n+ 1],Qg[n+ 1]}
<latexit sha1_base64="5i1eDxl1pjv6o/fxItVcIONLaA8=">AAACG3icbZDLSsNAFIYnXmu9RV26GSyCoJSkCLoRim5ctmAv0IQwmU7aoZNJnJkIJeQ93Pgqblwo4kpw4ds4SbPQ1h8Gfr5zDnPO78eMSmVZ38bS8srq2nplo7q5tb2za+7td2WUCEw6OGKR6PtIEkY56SiqGOnHgqDQZ6TnT27yeu+BCEkjfqemMXFDNOI0oBgpjTyzIQf81HbhFXRSJ0Rq7AfpfeYlBT2DBcKIpe3MGxXMyTyzZtWtQnDR2KWpgVItz/x0hhFOQsIVZkjKgW3Fyk2RUBQzklWdRJIY4QkakYG2HIVEumlxWwaPNRnCIBL6cQUL+nsiRaGU09DXnfmucr6Ww/9qg0QFl25KeZwowvHsoyBhUEUwDwoOqSBYsak2CAuqd4V4jATCSsdZ1SHY8ycvmm6jblt1u31ea16XcVTAITgCJ8AGF6AJbkELdAAGj+AZvII348l4Md6Nj1nrklHOHIA/Mr5+AFsNoGE=</latexit><latexit sha1_base64="5i1eDxl1pjv6o/fxItVcIONLaA8=">AAACG3icbZDLSsNAFIYnXmu9RV26GSyCoJSkCLoRim5ctmAv0IQwmU7aoZNJnJkIJeQ93Pgqblwo4kpw4ds4SbPQ1h8Gfr5zDnPO78eMSmVZ38bS8srq2nplo7q5tb2za+7td2WUCEw6OGKR6PtIEkY56SiqGOnHgqDQZ6TnT27yeu+BCEkjfqemMXFDNOI0oBgpjTyzIQf81HbhFXRSJ0Rq7AfpfeYlBT2DBcKIpe3MGxXMyTyzZtWtQnDR2KWpgVItz/x0hhFOQsIVZkjKgW3Fyk2RUBQzklWdRJIY4QkakYG2HIVEumlxWwaPNRnCIBL6cQUL+nsiRaGU09DXnfmucr6Ww/9qg0QFl25KeZwowvHsoyBhUEUwDwoOqSBYsak2CAuqd4V4jATCSsdZ1SHY8ycvmm6jblt1u31ea16XcVTAITgCJ8AGF6AJbkELdAAGj+AZvII348l4Md6Nj1nrklHOHIA/Mr5+AFsNoGE=</latexit><latexit sha1_base64="5i1eDxl1pjv6o/fxItVcIONLaA8=">AAACG3icbZDLSsNAFIYnXmu9RV26GSyCoJSkCLoRim5ctmAv0IQwmU7aoZNJnJkIJeQ93Pgqblwo4kpw4ds4SbPQ1h8Gfr5zDnPO78eMSmVZ38bS8srq2nplo7q5tb2za+7td2WUCEw6OGKR6PtIEkY56SiqGOnHgqDQZ6TnT27yeu+BCEkjfqemMXFDNOI0oBgpjTyzIQf81HbhFXRSJ0Rq7AfpfeYlBT2DBcKIpe3MGxXMyTyzZtWtQnDR2KWpgVItz/x0hhFOQsIVZkjKgW3Fyk2RUBQzklWdRJIY4QkakYG2HIVEumlxWwaPNRnCIBL6cQUL+nsiRaGU09DXnfmucr6Ww/9qg0QFl25KeZwowvHsoyBhUEUwDwoOqSBYsak2CAuqd4V4jATCSsdZ1SHY8ycvmm6jblt1u31ea16XcVTAITgCJ8AGF6AJbkELdAAGj+AZvII348l4Md6Nj1nrklHOHIA/Mr5+AFsNoGE=</latexit><latexit sha1_base64="5i1eDxl1pjv6o/fxItVcIONLaA8=">AAACG3icbZDLSsNAFIYnXmu9RV26GSyCoJSkCLoRim5ctmAv0IQwmU7aoZNJnJkIJeQ93Pgqblwo4kpw4ds4SbPQ1h8Gfr5zDnPO78eMSmVZ38bS8srq2nplo7q5tb2za+7td2WUCEw6OGKR6PtIEkY56SiqGOnHgqDQZ6TnT27yeu+BCEkjfqemMXFDNOI0oBgpjTyzIQf81HbhFXRSJ0Rq7AfpfeYlBT2DBcKIpe3MGxXMyTyzZtWtQnDR2KWpgVItz/x0hhFOQsIVZkjKgW3Fyk2RUBQzklWdRJIY4QkakYG2HIVEumlxWwaPNRnCIBL6cQUL+nsiRaGU09DXnfmucr6Ww/9qg0QFl25KeZwowvHsoyBhUEUwDwoOqSBYsak2CAuqd4V4jATCSsdZ1SHY8ycvmm6jblt1u31ea16XcVTAITgCJ8AGF6AJbkELdAAGj+AZvII348l4Md6Nj1nrklHOHIA/Mr5+AFsNoGE=</latexit>

State Transitions Common Reward

s[n]
<latexit sha1_base64="lQNZyhZaPE0Qx8dRRtfWUNOXWNs=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhCMoEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AA2Zjjs=</latexit><latexit sha1_base64="lQNZyhZaPE0Qx8dRRtfWUNOXWNs=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhCMoEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AA2Zjjs=</latexit><latexit sha1_base64="lQNZyhZaPE0Qx8dRRtfWUNOXWNs=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhCMoEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AA2Zjjs=</latexit><latexit sha1_base64="lQNZyhZaPE0Qx8dRRtfWUNOXWNs=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhCMoEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AA2Zjjs=</latexit>

a[n]
<latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ABZRF6vbg7co/j/lyPndzhwZ7zY=">AAAB6XicbVBNSwMxFHxbv2qtWr16CRbBU9n1okfBi8cK9gO2S8mm2TY0ya7J20JZ+ju8eFDEP+TNf2O27UGtA4Fh5j3eZOJMCou+/+VVtrZ3dveq+7WD+uHRceOk3rVpbhjvsFSmph9Ty6XQvIMCJe9nhlMVS96Lp3el35txY0WqH3Ge8UjRsRaJYBSdFA0UxUmcFHQR6mjYaPotfwmySYI1acIa7WHjczBKWa64RiaptWHgZxgV1KBgki9qg9zyjLIpHfPQUU0Vt1GxDL0gF04ZkSQ17mkkS/XnRkGVtXMVu8kypP3rleJ/XphjchMVQmc5cs1Wh5JcEkxJ2QAZCcMZyrkjlBnhshI2oYYydD3VXAnB3y9vku5VK/BbwYMPVTiDc7iEAK7hFu6hDR1g8ATP8Apv3sx78d5XdVW8dW+n8AvexzfHsJDq</latexit><latexit sha1_base64="ABZRF6vbg7co/j/lyPndzhwZ7zY=">AAAB6XicbVBNSwMxFHxbv2qtWr16CRbBU9n1okfBi8cK9gO2S8mm2TY0ya7J20JZ+ju8eFDEP+TNf2O27UGtA4Fh5j3eZOJMCou+/+VVtrZ3dveq+7WD+uHRceOk3rVpbhjvsFSmph9Ty6XQvIMCJe9nhlMVS96Lp3el35txY0WqH3Ge8UjRsRaJYBSdFA0UxUmcFHQR6mjYaPotfwmySYI1acIa7WHjczBKWa64RiaptWHgZxgV1KBgki9qg9zyjLIpHfPQUU0Vt1GxDL0gF04ZkSQ17mkkS/XnRkGVtXMVu8kypP3rleJ/XphjchMVQmc5cs1Wh5JcEkxJ2QAZCcMZyrkjlBnhshI2oYYydD3VXAnB3y9vku5VK/BbwYMPVTiDc7iEAK7hFu6hDR1g8ATP8Apv3sx78d5XdVW8dW+n8AvexzfHsJDq</latexit><latexit sha1_base64="HHzdMkUHu7drJ66JQNBvMrYMldQ=">AAAB9HicbVDLSsNAFL2pr1pfVZduBovgqiRudFl047KCfUAbymR60w6dTOLMpFBCv8ONC0Xc+jHu/BsnbRbaemDgcM693DMnSATXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByl/udKSrNY/loZgn6ER1JHnJGjZX8fkTNOAgzOu9Jf1CtuXV3AbJOvILUoEBzUP3qD2OWRigNE1Trnucmxs+oMpwJnFf6qcaEsgkdYc9SSSPUfrYIPScXVhmSMFb2SUMW6u+NjEZaz6LATuYh9aqXi/95vdSEN37GZZIalGx5KEwFMTHJGyBDrpAZMbOEMsVtVsLGVFFmbE8VW4K3+uV10r6qe27de3BrjduijjKcwTlcggfX0IB7aEILGDzBM7zCmzN1Xpx352M5WnKKnVP4A+fzBxNMkkU=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit><latexit sha1_base64="pNVKy1npXvN9oQ/GjefYDG6AH6Y=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGcjOdtEMnkzgzKZTQ73DjQhG3fow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJwqypo0FrHqBKiZ4JI1DTeCdRLFMAoEawfju9xvT5jSPJaPZpowP8Kh5CGnaKzk9yI0oyDMcNaVfr9SdWvuHGSVeAWpQoFGv/LVG8Q0jZg0VKDWXc9NjJ+hMpwKNiv3Us0SpGMcsq6lEiOm/WweekbOrTIgYazsk4bM1d8bGUZaT6PATuYh9bKXi/953dSEN37GZZIaJuniUJgKYmKSN0AGXDFqxNQSpIrbrISOUCE1tqeyLcFb/vIqaV3WPLfmPVxV67dFHSU4hTO4AA+uoQ730IAmUHiCZ3iFN2fivDjvzsdidM0pdk7gD5zPHxSMkkk=</latexit>
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<latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="2CYb/nePtkq8VtWz4fBIuGrPIR0=">AAACMnicbVDLSsNAFJ34rPVVdekmWATdlMSNLotudCFU6ENoYplMbtrBSSbM3Agl5Jvc+CWCC10o4taPcNJ24evCMIdz7uHee4JUcI2O82zNzS8sLi1XVqqra+sbm7Wt7a6WmWLQYVJIdR1QDYIn0EGOAq5TBTQOBPSC27NS792B0lwmbRyn4Md0mPCIM4qGGtQuvECKUI9j8+WXhScgwgOPhRI9Y8PvqtceAdLiJv9pKTzFhyM8HNTqTsOZlP0XuDNQJ7NqDWqPXihZFkOCTFCt+66Top9ThZwJKKpepiGl7JYOoW9gQmPQfj45ubD3DRPakVTmJWhP2O+OnMa6XNF0xhRH+rdWkv9p/QyjEz/nSZohJGw6KMqEjdIu87NDroChGBtAmeJmV5uNqKIMTcpVE4L7++S/oHvUcJ2Ge+XUm6ezOCpkl+yRA+KSY9Ik56RFOoSRe/JEXsmb9WC9WO/Wx7R1zpp5dsiPsj6/AJKTrVk=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit>
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<latexit sha1_base64="mrimdqrnyIdz/7US5ku0wCQu44o=">AAAB7XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cKpi2koWy2m3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8OONMG8/7dipr6xubW9Xt2s7u3v6Be3jU1jJXhAZEcqm6MdaUM0EDwwyn3UxRnMacduLx7czvPFGlmRQPZpLRKMVDwRJGsLFSG/eDUER9t+41vDnQKvFLUocSrb771RtIkqdUGMKx1qHvZSYqsDKMcDqt9XJNM0zGeEhDSwVOqY6K+bVTdGaVAUqksiUMmqu/Jwqcaj1JY9uZYjPSy95M/M8Lc5NcRwUTWW6oIItFSc6RkWj2OhowRYnhE0swUczeisgIK0yMDahmQ/CXX14l7YuG7zX8+8t686aMowoncArn4MMVNOEOWhAAgUd4hld4c6Tz4rw7H4vWilPOHMMfOJ8/UA2O8Q==</latexit><latexit sha1_base64="mrimdqrnyIdz/7US5ku0wCQu44o=">AAAB7XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cKpi2koWy2m3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8OONMG8/7dipr6xubW9Xt2s7u3v6Be3jU1jJXhAZEcqm6MdaUM0EDwwyn3UxRnMacduLx7czvPFGlmRQPZpLRKMVDwRJGsLFSG/eDUER9t+41vDnQKvFLUocSrb771RtIkqdUGMKx1qHvZSYqsDKMcDqt9XJNM0zGeEhDSwVOqY6K+bVTdGaVAUqksiUMmqu/Jwqcaj1JY9uZYjPSy95M/M8Lc5NcRwUTWW6oIItFSc6RkWj2OhowRYnhE0swUczeisgIK0yMDahmQ/CXX14l7YuG7zX8+8t686aMowoncArn4MMVNOEOWhAAgUd4hld4c6Tz4rw7H4vWilPOHMMfOJ8/UA2O8Q==</latexit><latexit sha1_base64="mrimdqrnyIdz/7US5ku0wCQu44o=">AAAB7XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cKpi2koWy2m3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8OONMG8/7dipr6xubW9Xt2s7u3v6Be3jU1jJXhAZEcqm6MdaUM0EDwwyn3UxRnMacduLx7czvPFGlmRQPZpLRKMVDwRJGsLFSG/eDUER9t+41vDnQKvFLUocSrb771RtIkqdUGMKx1qHvZSYqsDKMcDqt9XJNM0zGeEhDSwVOqY6K+bVTdGaVAUqksiUMmqu/Jwqcaj1JY9uZYjPSy95M/M8Lc5NcRwUTWW6oIItFSc6RkWj2OhowRYnhE0swUczeisgIK0yMDahmQ/CXX14l7YuG7zX8+8t686aMowoncArn4MMVNOEOWhAAgUd4hld4c6Tz4rw7H4vWilPOHMMfOJ8/UA2O8Q==</latexit><latexit sha1_base64="mrimdqrnyIdz/7US5ku0wCQu44o=">AAAB7XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cKpi2koWy2m3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8OONMG8/7dipr6xubW9Xt2s7u3v6Be3jU1jJXhAZEcqm6MdaUM0EDwwyn3UxRnMacduLx7czvPFGlmRQPZpLRKMVDwRJGsLFSG/eDUER9t+41vDnQKvFLUocSrb771RtIkqdUGMKx1qHvZSYqsDKMcDqt9XJNM0zGeEhDSwVOqY6K+bVTdGaVAUqksiUMmqu/Jwqcaj1JY9uZYjPSy95M/M8Lc5NcRwUTWW6oIItFSc6RkWj2OhowRYnhE0swUczeisgIK0yMDahmQ/CXX14l7YuG7zX8+8t686aMowoncArn4MMVNOEOWhAAgUd4hld4c6Tz4rw7H4vWilPOHMMfOJ8/UA2O8Q==</latexit>
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Shadow Actor

M
⇣
·|⇥M

⌘

<latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="2CYb/nePtkq8VtWz4fBIuGrPIR0=">AAACMnicbVDLSsNAFJ34rPVVdekmWATdlMSNLotudCFU6ENoYplMbtrBSSbM3Agl5Jvc+CWCC10o4taPcNJ24evCMIdz7uHee4JUcI2O82zNzS8sLi1XVqqra+sbm7Wt7a6WmWLQYVJIdR1QDYIn0EGOAq5TBTQOBPSC27NS792B0lwmbRyn4Md0mPCIM4qGGtQuvECKUI9j8+WXhScgwgOPhRI9Y8PvqtceAdLiJv9pKTzFhyM8HNTqTsOZlP0XuDNQJ7NqDWqPXihZFkOCTFCt+66Top9ThZwJKKpepiGl7JYOoW9gQmPQfj45ubD3DRPakVTmJWhP2O+OnMa6XNF0xhRH+rdWkv9p/QyjEz/nSZohJGw6KMqEjdIu87NDroChGBtAmeJmV5uNqKIMTcpVE4L7++S/oHvUcJ2Ge+XUm6ezOCpkl+yRA+KSY9Ik56RFOoSRe/JEXsmb9WC9WO/Wx7R1zpp5dsiPsj6/AJKTrVk=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit>

⇥p1  
⇥a1+⇥p

<latexit sha1_base64="hYSiDxuvuldqSGtYnTb7TQpYU28="></latexit><latexit sha1_base64="hYSiDxuvuldqSGtYnTb7TQpYU28="></latexit><latexit sha1_base64="hYSiDxuvuldqSGtYnTb7TQpYU28="></latexit><latexit sha1_base64="hYSiDxuvuldqSGtYnTb7TQpYU28="></latexit>

⇥pU  
⇥aU+⇥p

<latexit sha1_base64="YPQkCI4pXxQlE9gA6fGnZ6E0aNU="></latexit><latexit sha1_base64="YPQkCI4pXxQlE9gA6fGnZ6E0aNU="></latexit><latexit sha1_base64="YPQkCI4pXxQlE9gA6fGnZ6E0aNU="></latexit><latexit sha1_base64="YPQkCI4pXxQlE9gA6fGnZ6E0aNU="></latexit>

⇡1

⇣
s[n]|⇥a�

1

⌘

<latexit sha1_base64="X0vMzOu+wlSan59SN1PnEgZfSwQ=">AAACH3icbVBNS8NAEN3U7/pV9eglWIR6sCQi6rHoxaNCq0ITw2Y7aZduNmF3IpTQf+LFv+LFgyLirf/GTc1BrQPLPt57w8y8MBVco+NMrMrc/MLi0vJKdXVtfWOztrV9o5NMMeiwRCTqLqQaBJfQQY4C7lIFNA4F3IbDi0K/fQCleSLbOErBj2lf8ogzioYKaideygPXExBhQ3el7xkzemEienoUmy/32gNAOr7PaeDeH449xfsDPAhqdafpTMueBW4J6qSsq6D26fUSlsUgkQmqddd1UvRzqpAzAeOql2lIKRvSPnQNlDQG7efT+8b2vmF6dpQo8yTaU/ZnR05jXaxrnDHFgf6rFeR/WjfD6MzPuUwzBMm+B0WZsDGxi7DsHlfAUIwMoExxs6vNBlRRhibSqgnB/XvyLLg5arpO070+rrfOyziWyS7ZIw3iklPSIpfkinQII4/kmbySN+vJerHerY9va8Uqe3bIr7ImX1kUo8M=</latexit><latexit sha1_base64="X0vMzOu+wlSan59SN1PnEgZfSwQ=">AAACH3icbVBNS8NAEN3U7/pV9eglWIR6sCQi6rHoxaNCq0ITw2Y7aZduNmF3IpTQf+LFv+LFgyLirf/GTc1BrQPLPt57w8y8MBVco+NMrMrc/MLi0vJKdXVtfWOztrV9o5NMMeiwRCTqLqQaBJfQQY4C7lIFNA4F3IbDi0K/fQCleSLbOErBj2lf8ogzioYKaideygPXExBhQ3el7xkzemEienoUmy/32gNAOr7PaeDeH449xfsDPAhqdafpTMueBW4J6qSsq6D26fUSlsUgkQmqddd1UvRzqpAzAeOql2lIKRvSPnQNlDQG7efT+8b2vmF6dpQo8yTaU/ZnR05jXaxrnDHFgf6rFeR/WjfD6MzPuUwzBMm+B0WZsDGxi7DsHlfAUIwMoExxs6vNBlRRhibSqgnB/XvyLLg5arpO070+rrfOyziWyS7ZIw3iklPSIpfkinQII4/kmbySN+vJerHerY9va8Uqe3bIr7ImX1kUo8M=</latexit><latexit sha1_base64="X0vMzOu+wlSan59SN1PnEgZfSwQ=">AAACH3icbVBNS8NAEN3U7/pV9eglWIR6sCQi6rHoxaNCq0ITw2Y7aZduNmF3IpTQf+LFv+LFgyLirf/GTc1BrQPLPt57w8y8MBVco+NMrMrc/MLi0vJKdXVtfWOztrV9o5NMMeiwRCTqLqQaBJfQQY4C7lIFNA4F3IbDi0K/fQCleSLbOErBj2lf8ogzioYKaideygPXExBhQ3el7xkzemEienoUmy/32gNAOr7PaeDeH449xfsDPAhqdafpTMueBW4J6qSsq6D26fUSlsUgkQmqddd1UvRzqpAzAeOql2lIKRvSPnQNlDQG7efT+8b2vmF6dpQo8yTaU/ZnR05jXaxrnDHFgf6rFeR/WjfD6MzPuUwzBMm+B0WZsDGxi7DsHlfAUIwMoExxs6vNBlRRhibSqgnB/XvyLLg5arpO070+rrfOyziWyS7ZIw3iklPSIpfkinQII4/kmbySN+vJerHerY9va8Uqe3bIr7ImX1kUo8M=</latexit><latexit sha1_base64="X0vMzOu+wlSan59SN1PnEgZfSwQ=">AAACH3icbVBNS8NAEN3U7/pV9eglWIR6sCQi6rHoxaNCq0ITw2Y7aZduNmF3IpTQf+LFv+LFgyLirf/GTc1BrQPLPt57w8y8MBVco+NMrMrc/MLi0vJKdXVtfWOztrV9o5NMMeiwRCTqLqQaBJfQQY4C7lIFNA4F3IbDi0K/fQCleSLbOErBj2lf8ogzioYKaideygPXExBhQ3el7xkzemEienoUmy/32gNAOr7PaeDeH449xfsDPAhqdafpTMueBW4J6qSsq6D26fUSlsUgkQmqddd1UvRzqpAzAeOql2lIKRvSPnQNlDQG7efT+8b2vmF6dpQo8yTaU/ZnR05jXaxrnDHFgf6rFeR/WjfD6MzPuUwzBMm+B0WZsDGxi7DsHlfAUIwMoExxs6vNBlRRhibSqgnB/XvyLLg5arpO070+rrfOyziWyS7ZIw3iklPSIpfkinQII4/kmbySN+vJerHerY9va8Uqe3bIr7ImX1kUo8M=</latexit>

⇡U

⇣
s[n]|⇥a�

U

⌘

<latexit sha1_base64="NngCByzjClpNupktFdsh5Ux165U=">AAACH3icbVBNS8NAEN34bf2KevQSLEI9WBIR9Vj04lGhqUITw2Y7aRc3m7A7EUroP/HiX/HiQRHx1n/j9uOg1oFlH++9YWZenAuu0XWH1tz8wuLS8spqZW19Y3PL3t5p6axQDHyWiUzdxVSD4BJ85CjgLldA01jAbfxwOdJvH0Fpnskm9nMIU9qVPOGMoqEi+zTIeeQHAhKs6bYMA2PGIM5ER/dT85VBswdIB/cljfz7o0GgeLeHh5FddevuuJxZ4E1BlUzrOrK/gk7GihQkMkG1bntujmFJFXImYFAJCg05ZQ+0C20DJU1Bh+X4voFzYJiOk2TKPInOmP3ZUdJUj9Y1zpRiT//VRuR/WrvA5DwsucwLBMkmg5JCOJg5o7CcDlfAUPQNoExxs6vDelRRhibSignB+3vyLGgd1z237t2cVBsX0zhWyB7ZJzXikTPSIFfkmviEkSfyQt7Iu/VsvVof1ufEOmdNe3bJr7KG386ApAs=</latexit><latexit sha1_base64="NngCByzjClpNupktFdsh5Ux165U=">AAACH3icbVBNS8NAEN34bf2KevQSLEI9WBIR9Vj04lGhqUITw2Y7aRc3m7A7EUroP/HiX/HiQRHx1n/j9uOg1oFlH++9YWZenAuu0XWH1tz8wuLS8spqZW19Y3PL3t5p6axQDHyWiUzdxVSD4BJ85CjgLldA01jAbfxwOdJvH0Fpnskm9nMIU9qVPOGMoqEi+zTIeeQHAhKs6bYMA2PGIM5ER/dT85VBswdIB/cljfz7o0GgeLeHh5FddevuuJxZ4E1BlUzrOrK/gk7GihQkMkG1bntujmFJFXImYFAJCg05ZQ+0C20DJU1Bh+X4voFzYJiOk2TKPInOmP3ZUdJUj9Y1zpRiT//VRuR/WrvA5DwsucwLBMkmg5JCOJg5o7CcDlfAUPQNoExxs6vDelRRhibSignB+3vyLGgd1z237t2cVBsX0zhWyB7ZJzXikTPSIFfkmviEkSfyQt7Iu/VsvVof1ufEOmdNe3bJr7KG386ApAs=</latexit><latexit sha1_base64="NngCByzjClpNupktFdsh5Ux165U=">AAACH3icbVBNS8NAEN34bf2KevQSLEI9WBIR9Vj04lGhqUITw2Y7aRc3m7A7EUroP/HiX/HiQRHx1n/j9uOg1oFlH++9YWZenAuu0XWH1tz8wuLS8spqZW19Y3PL3t5p6axQDHyWiUzdxVSD4BJ85CjgLldA01jAbfxwOdJvH0Fpnskm9nMIU9qVPOGMoqEi+zTIeeQHAhKs6bYMA2PGIM5ER/dT85VBswdIB/cljfz7o0GgeLeHh5FddevuuJxZ4E1BlUzrOrK/gk7GihQkMkG1bntujmFJFXImYFAJCg05ZQ+0C20DJU1Bh+X4voFzYJiOk2TKPInOmP3ZUdJUj9Y1zpRiT//VRuR/WrvA5DwsucwLBMkmg5JCOJg5o7CcDlfAUPQNoExxs6vDelRRhibSignB+3vyLGgd1z237t2cVBsX0zhWyB7ZJzXikTPSIFfkmviEkSfyQt7Iu/VsvVof1ufEOmdNe3bJr7KG386ApAs=</latexit><latexit sha1_base64="NngCByzjClpNupktFdsh5Ux165U=">AAACH3icbVBNS8NAEN34bf2KevQSLEI9WBIR9Vj04lGhqUITw2Y7aRc3m7A7EUroP/HiX/HiQRHx1n/j9uOg1oFlH++9YWZenAuu0XWH1tz8wuLS8spqZW19Y3PL3t5p6axQDHyWiUzdxVSD4BJ85CjgLldA01jAbfxwOdJvH0Fpnskm9nMIU9qVPOGMoqEi+zTIeeQHAhKs6bYMA2PGIM5ER/dT85VBswdIB/cljfz7o0GgeLeHh5FddevuuJxZ4E1BlUzrOrK/gk7GihQkMkG1bntujmFJFXImYFAJCg05ZQ+0C20DJU1Bh+X4voFzYJiOk2TKPInOmP3ZUdJUj9Y1zpRiT//VRuR/WrvA5DwsucwLBMkmg5JCOJg5o7CcDlfAUPQNoExxs6vDelRRhibSignB+3vyLGgd1z237t2cVBsX0zhWyB7ZJzXikTPSIFfkmviEkSfyQt7Iu/VsvVof1ufEOmdNe3bJr7KG386ApAs=</latexit>

⇡U (s[n]|⇥aU )
<latexit sha1_base64="020tZma/GLfH5rU/+gLkWL0itvA=">AAACHXicbVBNS8NAEN3U7/pV9eglWAS9lEQKeix68ajQqNDEsNlO2qWbTdidCCXkj3jxr3jxoIgHL+K/cdvm4NfAso/33jAzL8oE1+g4n1Ztbn5hcWl5pb66tr6x2djavtJprhh4LBWpuomoBsEleMhRwE2mgCaRgOtodDbRr+9AaZ7KLo4zCBI6kDzmjKKhwkbbz3jo+QJiPNA9GfjGjH6Uir4eJ+Yr/O4QkJa3BQ290ld8MMTDsNF0Ws607L/ArUCTVHURNt79fsryBCQyQbXuuU6GQUEVciagrPu5hoyyER1Az0BJE9BBMb2utPcN07fjVJkn0Z6y3zsKmujJssaZUBzq39qE/E/r5RifBAWXWY4g2WxQnAsbU3sSld3nChiKsQGUKW52tdmQKsrQBFo3Ibi/T/4Lro5artNyL9vNzmkVxzLZJXvkgLjkmHTIObkgHmHknjySZ/JiPVhP1qv1NrPWrKpnh/wo6+MLiQmjbA==</latexit><latexit sha1_base64="020tZma/GLfH5rU/+gLkWL0itvA=">AAACHXicbVBNS8NAEN3U7/pV9eglWAS9lEQKeix68ajQqNDEsNlO2qWbTdidCCXkj3jxr3jxoIgHL+K/cdvm4NfAso/33jAzL8oE1+g4n1Ztbn5hcWl5pb66tr6x2djavtJprhh4LBWpuomoBsEleMhRwE2mgCaRgOtodDbRr+9AaZ7KLo4zCBI6kDzmjKKhwkbbz3jo+QJiPNA9GfjGjH6Uir4eJ+Yr/O4QkJa3BQ290ld8MMTDsNF0Ws607L/ArUCTVHURNt79fsryBCQyQbXuuU6GQUEVciagrPu5hoyyER1Az0BJE9BBMb2utPcN07fjVJkn0Z6y3zsKmujJssaZUBzq39qE/E/r5RifBAWXWY4g2WxQnAsbU3sSld3nChiKsQGUKW52tdmQKsrQBFo3Ibi/T/4Lro5artNyL9vNzmkVxzLZJXvkgLjkmHTIObkgHmHknjySZ/JiPVhP1qv1NrPWrKpnh/wo6+MLiQmjbA==</latexit><latexit sha1_base64="020tZma/GLfH5rU/+gLkWL0itvA=">AAACHXicbVBNS8NAEN3U7/pV9eglWAS9lEQKeix68ajQqNDEsNlO2qWbTdidCCXkj3jxr3jxoIgHL+K/cdvm4NfAso/33jAzL8oE1+g4n1Ztbn5hcWl5pb66tr6x2djavtJprhh4LBWpuomoBsEleMhRwE2mgCaRgOtodDbRr+9AaZ7KLo4zCBI6kDzmjKKhwkbbz3jo+QJiPNA9GfjGjH6Uir4eJ+Yr/O4QkJa3BQ290ld8MMTDsNF0Ws607L/ArUCTVHURNt79fsryBCQyQbXuuU6GQUEVciagrPu5hoyyER1Az0BJE9BBMb2utPcN07fjVJkn0Z6y3zsKmujJssaZUBzq39qE/E/r5RifBAWXWY4g2WxQnAsbU3sSld3nChiKsQGUKW52tdmQKsrQBFo3Ibi/T/4Lro5artNyL9vNzmkVxzLZJXvkgLjkmHTIObkgHmHknjySZ/JiPVhP1qv1NrPWrKpnh/wo6+MLiQmjbA==</latexit><latexit sha1_base64="020tZma/GLfH5rU/+gLkWL0itvA=">AAACHXicbVBNS8NAEN3U7/pV9eglWAS9lEQKeix68ajQqNDEsNlO2qWbTdidCCXkj3jxr3jxoIgHL+K/cdvm4NfAso/33jAzL8oE1+g4n1Ztbn5hcWl5pb66tr6x2djavtJprhh4LBWpuomoBsEleMhRwE2mgCaRgOtodDbRr+9AaZ7KLo4zCBI6kDzmjKKhwkbbz3jo+QJiPNA9GfjGjH6Uir4eJ+Yr/O4QkJa3BQ290ld8MMTDsNF0Ws607L/ArUCTVHURNt79fsryBCQyQbXuuU6GQUEVciagrPu5hoyyER1Az0BJE9BBMb2utPcN07fjVJkn0Z6y3zsKmujJssaZUBzq39qE/E/r5RifBAWXWY4g2WxQnAsbU3sSld3nChiKsQGUKW52tdmQKsrQBFo3Ibi/T/4Lro5artNyL9vNzmkVxzLZJXvkgLjkmHTIObkgHmHknjySZ/JiPVhP1qv1NrPWrKpnh/wo6+MLiQmjbA==</latexit>

Online Actor

M
⇣
·|⇥M

⌘

<latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="9Uxm2PnN4h0PGfpemto0Pl5m+a4=">AAACJ3icbVDLSsNAFL2p7/qqbt0Ei6CbkrjRpeBGF0IFW4Wmlsnkph06yYSZG6GEfJMbv0RwoQtF/BGnj4VaDwxzOGcOc+8JMykMed6rU1lYXFpeWV2rrm9sbm3XdjbaRuWaY4srqfRdyAxKkWKLBEm8yzSyJJR4Gw7Px/7tA2ojVHpDowy7CeunIhackZV6tcsgVDIyo8RexVUZSIzpMOCRosDG6Kcb3AyQWHlf/I6UgRb9AR31anWv4U3gzhN/RuowQ7NXew4ixfMEU+KSGdPxvYy6BdMkuMSyGuQGM8aHrI8dS1OWoOkWk5VL98AqkRsrbU9K7kT9mShYYsYj2pcJo4H5643F/7xOTvFptxBplhOmfPpRnEuXlDvuz42ERk5yZAnjWthZXT5gmnGyLVdtCf7fledJ+7jhew3/2oNV2IN9OAQfTuAMLqAJLeDwCC/wDh/Ok/PmfE7rqjiz3nbhF5yvbyg/q8A=</latexit><latexit sha1_base64="2CYb/nePtkq8VtWz4fBIuGrPIR0=">AAACMnicbVDLSsNAFJ34rPVVdekmWATdlMSNLotudCFU6ENoYplMbtrBSSbM3Agl5Jvc+CWCC10o4taPcNJ24evCMIdz7uHee4JUcI2O82zNzS8sLi1XVqqra+sbm7Wt7a6WmWLQYVJIdR1QDYIn0EGOAq5TBTQOBPSC27NS792B0lwmbRyn4Md0mPCIM4qGGtQuvECKUI9j8+WXhScgwgOPhRI9Y8PvqtceAdLiJv9pKTzFhyM8HNTqTsOZlP0XuDNQJ7NqDWqPXihZFkOCTFCt+66Top9ThZwJKKpepiGl7JYOoW9gQmPQfj45ubD3DRPakVTmJWhP2O+OnMa6XNF0xhRH+rdWkv9p/QyjEz/nSZohJGw6KMqEjdIu87NDroChGBtAmeJmV5uNqKIMTcpVE4L7++S/oHvUcJ2Ge+XUm6ezOCpkl+yRA+KSY9Ik56RFOoSRe/JEXsmb9WC9WO/Wx7R1zpp5dsiPsj6/AJKTrVk=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit><latexit sha1_base64="uh17VadLayJhdG+BfXc5ubZbpHI=">AAACMnicbVBNS8NAEN34bf2qevQSLEK9lEQEPYpe9CBUaKvQxLLZTNrFTTbsToQS8pu8+EsED3pQxKs/wm2bg1oHln28N4+ZeUEquEbHebFmZufmFxaXlisrq2vrG9XNrY6WmWLQZlJIdRNQDYIn0EaOAm5SBTQOBFwHd2cj/foelOYyaeEwBT+m/YRHnFE0VK964QVShHoYmy+/LDwBEdY9Fkr0jA1/ql5rAEiL2/y3pfAU7w9wv1etOQ1nXPY0cEtQI2U1e9UnL5QsiyFBJqjWXddJ0c+pQs4EFBUv05BSdkf70DUwoTFoPx+fXNh7hgntSCrzErTH7E9HTmM9WtF0xhQH+q82Iv/TuhlGx37OkzRDSNhkUJQJG6U9ys8OuQKGYmgAZYqbXW02oIoyNClXTAju35OnQeeg4ToN9+qwdnJaxrFEdsguqROXHJETck6apE0YeSDP5I28W4/Wq/VhfU5aZ6zSs01+lfX1DZPTrV0=</latexit>

⇡1 (s[n]|⇥a1)
<latexit sha1_base64="J0MIdcW46wtpa9lF39GvF0CzUDQ=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2oKFb+ooPhngc1upOw5mU/Re4M1Ans2qGtQ+/n7I8AYlMUK0918kwKKhCzgSUVT/XkFF2RwfgGShpAjooJteV9qFh+nacKvMk2hP2Z0dBEz1e1jgTikM9r43J/zQvx/g8KLjMcgTJpoPiXNiY2uOo7D5XwFCMDKBMcbOrzYZUUYYm0KoJwZ0/+S/onDRcp+HenNYvLmdxVMg+OSBHxCVn5IJckyZpE0YeyBN5Ia/Wo/VsvVnvU+uCNevZI7/K+vwGFC2jJA==</latexit><latexit sha1_base64="J0MIdcW46wtpa9lF39GvF0CzUDQ=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2oKFb+ooPhngc1upOw5mU/Re4M1Ans2qGtQ+/n7I8AYlMUK0918kwKKhCzgSUVT/XkFF2RwfgGShpAjooJteV9qFh+nacKvMk2hP2Z0dBEz1e1jgTikM9r43J/zQvx/g8KLjMcgTJpoPiXNiY2uOo7D5XwFCMDKBMcbOrzYZUUYYm0KoJwZ0/+S/onDRcp+HenNYvLmdxVMg+OSBHxCVn5IJckyZpE0YeyBN5Ia/Wo/VsvVnvU+uCNevZI7/K+vwGFC2jJA==</latexit><latexit sha1_base64="J0MIdcW46wtpa9lF39GvF0CzUDQ=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2oKFb+ooPhngc1upOw5mU/Re4M1Ans2qGtQ+/n7I8AYlMUK0918kwKKhCzgSUVT/XkFF2RwfgGShpAjooJteV9qFh+nacKvMk2hP2Z0dBEz1e1jgTikM9r43J/zQvx/g8KLjMcgTJpoPiXNiY2uOo7D5XwFCMDKBMcbOrzYZUUYYm0KoJwZ0/+S/onDRcp+HenNYvLmdxVMg+OSBHxCVn5IJckyZpE0YeyBN5Ia/Wo/VsvVnvU+uCNevZI7/K+vwGFC2jJA==</latexit><latexit sha1_base64="J0MIdcW46wtpa9lF39GvF0CzUDQ=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2oKFb+ooPhngc1upOw5mU/Re4M1Ans2qGtQ+/n7I8AYlMUK0918kwKKhCzgSUVT/XkFF2RwfgGShpAjooJteV9qFh+nacKvMk2hP2Z0dBEz1e1jgTikM9r43J/zQvx/g8KLjMcgTJpoPiXNiY2uOo7D5XwFCMDKBMcbOrzYZUUYYm0KoJwZ0/+S/onDRcp+HenNYvLmdxVMg+OSBHxCVn5IJckyZpE0YeyBN5Ia/Wo/VsvVnvU+uCNevZI7/K+vwGFC2jJA==</latexit>

⇡1 (s[n]|⇥p1)
<latexit sha1_base64="MDlwudSG2heoxXMtu2yXIjHG1ao=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2yEK39BUfDPE4rNWdhjMp+y9wZ6BOZtUMax9+P2V5AhKZoFp7rpNhUFCFnAkoq36uIaPsjg7AM1DSBHRQTK4r7UPD9O04VeZJtCfsz46CJnq8rHEmFId6XhuT/2lejvF5UHCZ5QiSTQfFubAxtcdR2X2ugKEYGUCZ4mZXmw2pogxNoFUTgjt/8l/QOWm4TsO9Oa1fXM7iqJB9ckCOiEvOyAW5Jk3SJow8kCfyQl6tR+vZerPep9YFa9azR36V9fkNK3+jMw==</latexit><latexit sha1_base64="MDlwudSG2heoxXMtu2yXIjHG1ao=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2yEK39BUfDPE4rNWdhjMp+y9wZ6BOZtUMax9+P2V5AhKZoFp7rpNhUFCFnAkoq36uIaPsjg7AM1DSBHRQTK4r7UPD9O04VeZJtCfsz46CJnq8rHEmFId6XhuT/2lejvF5UHCZ5QiSTQfFubAxtcdR2X2ugKEYGUCZ4mZXmw2pogxNoFUTgjt/8l/QOWm4TsO9Oa1fXM7iqJB9ckCOiEvOyAW5Jk3SJow8kCfyQl6tR+vZerPep9YFa9azR36V9fkNK3+jMw==</latexit><latexit sha1_base64="MDlwudSG2heoxXMtu2yXIjHG1ao=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2yEK39BUfDPE4rNWdhjMp+y9wZ6BOZtUMax9+P2V5AhKZoFp7rpNhUFCFnAkoq36uIaPsjg7AM1DSBHRQTK4r7UPD9O04VeZJtCfsz46CJnq8rHEmFId6XhuT/2lejvF5UHCZ5QiSTQfFubAxtcdR2X2ugKEYGUCZ4mZXmw2pogxNoFUTgjt/8l/QOWm4TsO9Oa1fXM7iqJB9ckCOiEvOyAW5Jk3SJow8kCfyQl6tR+vZerPep9YFa9azR36V9fkNK3+jMw==</latexit><latexit sha1_base64="MDlwudSG2heoxXMtu2yXIjHG1ao=">AAACHXicbVDLSsNAFJ34rPVVdekmWATdlEQEXYpuXFboC5IYJtObdnAyCTM3Qgn5ETf+ihsXirhwI/6N08dCqxeGOZxzLvfeE2WCa3ScL2thcWl5ZbWyVl3f2Nzaru3sdnSaKwZtlopU9SKqQXAJbeQooJcpoEkkoBvdXY317j0ozVPZwlEGQUIHksecUTRUWDv1Mx66voAYj7QnA9+Y0Y9S0dejxHyF3xoC0vK2yEK39BUfDPE4rNWdhjMp+y9wZ6BOZtUMax9+P2V5AhKZoFp7rpNhUFCFnAkoq36uIaPsjg7AM1DSBHRQTK4r7UPD9O04VeZJtCfsz46CJnq8rHEmFId6XhuT/2lejvF5UHCZ5QiSTQfFubAxtcdR2X2ugKEYGUCZ4mZXmw2pogxNoFUTgjt/8l/QOWm4TsO9Oa1fXM7iqJB9ckCOiEvOyAW5Jk3SJow8kCfyQl6tR+vZerPep9YFa9azR36V9fkNK3+jMw==</latexit>

⇡U (s[n]|⇥pU )
<latexit sha1_base64="ib93yB+Y3FpbsDBb7AVZS3PatF0=">AAACHXicbVBNS8NAEN34WetX1aOXYBHqpSQi6FH04rFC0xaaGDbbSbu42YTdiVBC/4gX/4oXD4p48CL+G7cfB20dWPbx3htm5kWZ4Bod59taWl5ZXVsvbZQ3t7Z3dit7+y2d5oqBx1KRqk5ENQguwUOOAjqZAppEAtrR/fVYbz+A0jyVTRxmECS0L3nMGUVDhZUzP+Oh5wuIsaa7MvCNGf0oFT09TMxX+M0BIB3dFVnojXzF+wM8CStVp+5Myl4E7gxUyawaYeXT76UsT0AiE1TrrutkGBRUIWcCRmU/15BRdk/70DVQ0gR0UEyuG9nHhunZcarMk2hP2N8dBU30eFnjTCgO9Lw2Jv/TujnGF0HBZZYjSDYdFOfCxtQeR2X3uAKGYmgAZYqbXW02oIoyNIGWTQju/MmLoHVad526e3tWvbyaxVEih+SI1IhLzskluSEN4hFGHskzeSVv1pP1Yr1bH1PrkjXrOSB/yvr6AaBbo3s=</latexit><latexit sha1_base64="ib93yB+Y3FpbsDBb7AVZS3PatF0=">AAACHXicbVBNS8NAEN34WetX1aOXYBHqpSQi6FH04rFC0xaaGDbbSbu42YTdiVBC/4gX/4oXD4p48CL+G7cfB20dWPbx3htm5kWZ4Bod59taWl5ZXVsvbZQ3t7Z3dit7+y2d5oqBx1KRqk5ENQguwUOOAjqZAppEAtrR/fVYbz+A0jyVTRxmECS0L3nMGUVDhZUzP+Oh5wuIsaa7MvCNGf0oFT09TMxX+M0BIB3dFVnojXzF+wM8CStVp+5Myl4E7gxUyawaYeXT76UsT0AiE1TrrutkGBRUIWcCRmU/15BRdk/70DVQ0gR0UEyuG9nHhunZcarMk2hP2N8dBU30eFnjTCgO9Lw2Jv/TujnGF0HBZZYjSDYdFOfCxtQeR2X3uAKGYmgAZYqbXW02oIoyNIGWTQju/MmLoHVad526e3tWvbyaxVEih+SI1IhLzskluSEN4hFGHskzeSVv1pP1Yr1bH1PrkjXrOSB/yvr6AaBbo3s=</latexit><latexit sha1_base64="ib93yB+Y3FpbsDBb7AVZS3PatF0=">AAACHXicbVBNS8NAEN34WetX1aOXYBHqpSQi6FH04rFC0xaaGDbbSbu42YTdiVBC/4gX/4oXD4p48CL+G7cfB20dWPbx3htm5kWZ4Bod59taWl5ZXVsvbZQ3t7Z3dit7+y2d5oqBx1KRqk5ENQguwUOOAjqZAppEAtrR/fVYbz+A0jyVTRxmECS0L3nMGUVDhZUzP+Oh5wuIsaa7MvCNGf0oFT09TMxX+M0BIB3dFVnojXzF+wM8CStVp+5Myl4E7gxUyawaYeXT76UsT0AiE1TrrutkGBRUIWcCRmU/15BRdk/70DVQ0gR0UEyuG9nHhunZcarMk2hP2N8dBU30eFnjTCgO9Lw2Jv/TujnGF0HBZZYjSDYdFOfCxtQeR2X3uAKGYmgAZYqbXW02oIoyNIGWTQju/MmLoHVad526e3tWvbyaxVEih+SI1IhLzskluSEN4hFGHskzeSVv1pP1Yr1bH1PrkjXrOSB/yvr6AaBbo3s=</latexit><latexit sha1_base64="ib93yB+Y3FpbsDBb7AVZS3PatF0=">AAACHXicbVBNS8NAEN34WetX1aOXYBHqpSQi6FH04rFC0xaaGDbbSbu42YTdiVBC/4gX/4oXD4p48CL+G7cfB20dWPbx3htm5kWZ4Bod59taWl5ZXVsvbZQ3t7Z3dit7+y2d5oqBx1KRqk5ENQguwUOOAjqZAppEAtrR/fVYbz+A0jyVTRxmECS0L3nMGUVDhZUzP+Oh5wuIsaa7MvCNGf0oFT09TMxX+M0BIB3dFVnojXzF+wM8CStVp+5Myl4E7gxUyawaYeXT76UsT0AiE1TrrutkGBRUIWcCRmU/15BRdk/70DVQ0gR0UEyuG9nHhunZcarMk2hP2N8dBU30eFnjTCgO9Lw2Jv/TujnGF0HBZZYjSDYdFOfCxtQeR2X3uAKGYmgAZYqbXW02oIoyNIGWTQju/MmLoHVad526e3tWvbyaxVEih+SI1IhLzskluSEN4hFGHskzeSVv1pP1Yr1bH1PrkjXrOSB/yvr6AaBbo3s=</latexit>

! ⇥a�
U

⌧s⇥
aU+

(1� ⌧s)⇥
a�
U

<latexit sha1_base64="myN3fysc9SpSyjoPFtGGHqFK3Yc="></latexit><latexit sha1_base64="myN3fysc9SpSyjoPFtGGHqFK3Yc="></latexit><latexit sha1_base64="myN3fysc9SpSyjoPFtGGHqFK3Yc="></latexit><latexit sha1_base64="myN3fysc9SpSyjoPFtGGHqFK3Yc="></latexit>

! ⇥a�
1

⌧s⇥
a1+

(1� ⌧s)⇥
a�
1

<latexit sha1_base64="bgjLgIfRnQNqXhNEXAABzOulZdk="></latexit><latexit sha1_base64="bgjLgIfRnQNqXhNEXAABzOulZdk="></latexit><latexit sha1_base64="bgjLgIfRnQNqXhNEXAABzOulZdk="></latexit><latexit sha1_base64="bgjLgIfRnQNqXhNEXAABzOulZdk="></latexit>

a1[n]
<latexit sha1_base64="nN8CisShGw18K/yUzUk9JYZZe6A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Adsl5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvSgU31ve/vdLa+sbmVnm7srO7t39QPTxqG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60Tj25nfeWLacCUf7CRlYUKGksecEuukNunjQIb9as2v+3OgVYILUoMCzX71qzdQNEuYtFQQYwLspzbMibacCjat9DLDUkLHZMgCRyVJmAnz+bVTdOaUAYqVdiUtmqu/J3KSGDNJIteZEDsyy95M/M8LMhtfhzmXaWaZpItFcSaQVWj2OhpwzagVE0cI1dzdiuiIaEKtC6jiQsDLL6+S9kUd+3V8f1lr3BRxlOEETuEcMFxBA+6gCS2g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHGRGOzQ==</latexit><latexit sha1_base64="nN8CisShGw18K/yUzUk9JYZZe6A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Adsl5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvSgU31ve/vdLa+sbmVnm7srO7t39QPTxqG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60Tj25nfeWLacCUf7CRlYUKGksecEuukNunjQIb9as2v+3OgVYILUoMCzX71qzdQNEuYtFQQYwLspzbMibacCjat9DLDUkLHZMgCRyVJmAnz+bVTdOaUAYqVdiUtmqu/J3KSGDNJIteZEDsyy95M/M8LMhtfhzmXaWaZpItFcSaQVWj2OhpwzagVE0cI1dzdiuiIaEKtC6jiQsDLL6+S9kUd+3V8f1lr3BRxlOEETuEcMFxBA+6gCS2g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHGRGOzQ==</latexit><latexit sha1_base64="nN8CisShGw18K/yUzUk9JYZZe6A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Adsl5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvSgU31ve/vdLa+sbmVnm7srO7t39QPTxqG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60Tj25nfeWLacCUf7CRlYUKGksecEuukNunjQIb9as2v+3OgVYILUoMCzX71qzdQNEuYtFQQYwLspzbMibacCjat9DLDUkLHZMgCRyVJmAnz+bVTdOaUAYqVdiUtmqu/J3KSGDNJIteZEDsyy95M/M8LMhtfhzmXaWaZpItFcSaQVWj2OhpwzagVE0cI1dzdiuiIaEKtC6jiQsDLL6+S9kUd+3V8f1lr3BRxlOEETuEcMFxBA+6gCS2g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHGRGOzQ==</latexit><latexit sha1_base64="nN8CisShGw18K/yUzUk9JYZZe6A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Adsl5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvSgU31ve/vdLa+sbmVnm7srO7t39QPTxqG5VpylpUCaW7ETFMcMlallvBuqlmJIkE60Tj25nfeWLacCUf7CRlYUKGksecEuukNunjQIb9as2v+3OgVYILUoMCzX71qzdQNEuYtFQQYwLspzbMibacCjat9DLDUkLHZMgCRyVJmAnz+bVTdOaUAYqVdiUtmqu/J3KSGDNJIteZEDsyy95M/M8LMhtfhzmXaWaZpItFcSaQVWj2OhpwzagVE0cI1dzdiuiIaEKtC6jiQsDLL6+S9kUd+3V8f1lr3BRxlOEETuEcMFxBA+6gCS2g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHGRGOzQ==</latexit>

Exploratory Actor

M
⇣
·|⇥M

⌘
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<latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="yzVod88plipL7ya9BS/eh2Lf+AA=">AAACD3icbVDLSgMxFL3js9aqo1s3wSIISpm40aXgxmUF+4CZoWTSTBuayQxJRihDv8ONv+LGhSLu3Pk3ZqZdaOuBkHPPuSH3nigTXBvP+3bW1jc2t7ZrO/Xdxt7+gXvY6Oo0V5R1aCpS1Y+IZoJL1jHcCNbPFCNJJFgvmtyWfu+RKc1T+WCmGQsTMpI85pQYKw1cHAgiR4Ih7cvwAgUJMeMoLsisKq14ju2tbIUCVXUO3KbX8iqgVYIXpAkLtAfuVzBMaZ4waaggWvvYy0xYEGU4FWxWD3LNMkInZMR8SyVJmA6LarUZOrXKEMWpskcaVKm/XxQk0XqaRLazHF0ve6X4n+fnJr4OCy6z3DBJ5x/FuUAmRWVOaMgVo0ZMLSFUcTsromOiCDU2zboNAS+vvEq6ly3stfC9BzU4hhM4AwxXcAN30IYOUHiCF3iDd+fZeXU+5nGtOYvcjuAPnM8fh32eSw==</latexit><latexit sha1_base64="yzVod88plipL7ya9BS/eh2Lf+AA=">AAACD3icbVDLSgMxFL3js9aqo1s3wSIISpm40aXgxmUF+4CZoWTSTBuayQxJRihDv8ONv+LGhSLu3Pk3ZqZdaOuBkHPPuSH3nigTXBvP+3bW1jc2t7ZrO/Xdxt7+gXvY6Oo0V5R1aCpS1Y+IZoJL1jHcCNbPFCNJJFgvmtyWfu+RKc1T+WCmGQsTMpI85pQYKw1cHAgiR4Ih7cvwAgUJMeMoLsisKq14ju2tbIUCVXUO3KbX8iqgVYIXpAkLtAfuVzBMaZ4waaggWvvYy0xYEGU4FWxWD3LNMkInZMR8SyVJmA6LarUZOrXKEMWpskcaVKm/XxQk0XqaRLazHF0ve6X4n+fnJr4OCy6z3DBJ5x/FuUAmRWVOaMgVo0ZMLSFUcTsromOiCDU2zboNAS+vvEq6ly3stfC9BzU4hhM4AwxXcAN30IYOUHiCF3iDd+fZeXU+5nGtOYvcjuAPnM8fh32eSw==</latexit><latexit sha1_base64="zMtenL2hfa2AGYeHNjNXdh5aQ/A=">AAACGnicbVBNS8NAEJ3Ur1q/oh69LBZBUEriRY9FLx4r2A9oQtlsN+3SzSbsboQS+ju8+Fe8eFDEm3jx37hJc9DWgWXfvHnDzLwg4Uxpx/m2Kiura+sb1c3a1vbO7p69f9BRcSoJbZOYx7IXYEU5E7Stmea0l0iKo4DTbjC5yevdByoVi8W9nibUj/BIsJARrA01sF2PYzHiFKm+8M+RF2E9DsIMz4rUkGeu+aXJkCcL5cCuOw2nCLQM3BLUoYzWwP70hjFJIyo04Vipvusk2s+w1IxwOqt5qaIJJhM8on0DBY6o8rPitBk6McwQhbE0T2hUsL87MhwpNY0Co8xXV4u1nPyv1k91eOVnTCSppoLMB4UpRzpGuU9oyCQlmk8NwEQysysiYywx0cbNmjHBXTx5GXQuGq7TcO+cevO6tKMKR3AMp+DCJTThFlrQBgKP8Ayv8GY9WS/Wu/Uxl1assucQ/oT19QNhEp/M</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit><latexit sha1_base64="+X2Dzxriq+Fk3hXjeWG87IqvBSU=">AAACGnicbVBNS8NAEN34WetX1KOXxSIISklE0GPRi8cK9gOaUCbbTbt0swm7G6GE/g4v/hUvHhTxJl78N27SHLR1YNk3b94wMy9IOFPacb6tpeWV1bX1ykZ1c2t7Z9fe22+rOJWEtkjMY9kNQFHOBG1ppjntJpJCFHDaCcY3eb3zQKVisbjXk4T6EQwFCxkBbai+7XocxJBTrHrCP8NeBHoUhBlMi9SQp675pcmwJwtl3645dacIvAjcEtRQGc2+/ekNYpJGVGjCQame6yTaz0BqRjidVr1U0QTIGIa0Z6CAiCo/K06b4mPDDHAYS/OExgX7uyODSKlJFBhlvrqar+Xkf7VeqsMrP2MiSTUVZDYoTDnWMc59wgMmKdF8YgAQycyumIxAAtHGzaoxwZ0/eRG0z+uuU3fvLmqN69KOCjpER+gEuegSNdAtaqIWIugRPaNX9GY9WS/Wu/Uxky5ZZc8B+hPW1w9iUp/Q</latexit>

Global Experience Replay Buffer

B
<latexit sha1_base64="7BVGhyqZx+UqjNoXq5pgrgMrQFc=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnqxmUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVqytpUCaV7ITFMcMnayFGwXqIZiUPBuuH0Lve7T0wbruQjzhIWxGQsecQpQSv1BzHBCSUia86H1ZpX9xZw14lfkBoUaA2rX4ORomnMJFJBjOn7XoJBRjRyKti8MkgNSwidkjHrWypJzEyQLSLP3QurjNxIafskugv190ZGYmNmcWgn84hm1cvF/7x+itFtkHGZpMgkXX4UpcJF5eb3uyOuGUUxs4RQzW1Wl06IJhRtSxVbgr968jrpXNV9r+4/XNcazaKOMpzBOVyCDzfQgHtoQRsoKHiGV3hz0Hlx3p2P5WjJKXZO4Q+czx9x05FY</latexit><latexit sha1_base64="7BVGhyqZx+UqjNoXq5pgrgMrQFc=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnqxmUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVqytpUCaV7ITFMcMnayFGwXqIZiUPBuuH0Lve7T0wbruQjzhIWxGQsecQpQSv1BzHBCSUia86H1ZpX9xZw14lfkBoUaA2rX4ORomnMJFJBjOn7XoJBRjRyKti8MkgNSwidkjHrWypJzEyQLSLP3QurjNxIafskugv190ZGYmNmcWgn84hm1cvF/7x+itFtkHGZpMgkXX4UpcJF5eb3uyOuGUUxs4RQzW1Wl06IJhRtSxVbgr968jrpXNV9r+4/XNcazaKOMpzBOVyCDzfQgHtoQRsoKHiGV3hz0Hlx3p2P5WjJKXZO4Q+czx9x05FY</latexit><latexit sha1_base64="7BVGhyqZx+UqjNoXq5pgrgMrQFc=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnqxmUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVqytpUCaV7ITFMcMnayFGwXqIZiUPBuuH0Lve7T0wbruQjzhIWxGQsecQpQSv1BzHBCSUia86H1ZpX9xZw14lfkBoUaA2rX4ORomnMJFJBjOn7XoJBRjRyKti8MkgNSwidkjHrWypJzEyQLSLP3QurjNxIafskugv190ZGYmNmcWgn84hm1cvF/7x+itFtkHGZpMgkXX4UpcJF5eb3uyOuGUUxs4RQzW1Wl06IJhRtSxVbgr968jrpXNV9r+4/XNcazaKOMpzBOVyCDzfQgHtoQRsoKHiGV3hz0Hlx3p2P5WjJKXZO4Q+czx9x05FY</latexit><latexit sha1_base64="7BVGhyqZx+UqjNoXq5pgrgMrQFc=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnqxmUF+4A2lMl00g6dzISZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPmAhu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVqytpUCaV7ITFMcMnayFGwXqIZiUPBuuH0Lve7T0wbruQjzhIWxGQsecQpQSv1BzHBCSUia86H1ZpX9xZw14lfkBoUaA2rX4ORomnMJFJBjOn7XoJBRjRyKti8MkgNSwidkjHrWypJzEyQLSLP3QurjNxIafskugv190ZGYmNmcWgn84hm1cvF/7x+itFtkHGZpMgkXX4UpcJF5eb3uyOuGUUxs4RQzW1Wl06IJhRtSxVbgr968jrpXNV9r+4/XNcazaKOMpzBOVyCDzfQgHtoQRsoKHiGV3hz0Hlx3p2P5WjJKXZO4Q+czx9x05FY</latexit>

Sampled Mini-Batch Transitions

D<latexit sha1_base64="1Z6CzjBl0OMVztfQ+m452YDkcY0=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnUhcsK9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdjcbVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxDE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AdN2RWg==</latexit><latexit sha1_base64="1Z6CzjBl0OMVztfQ+m452YDkcY0=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnUhcsK9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdjcbVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxDE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AdN2RWg==</latexit><latexit sha1_base64="1Z6CzjBl0OMVztfQ+m452YDkcY0=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnUhcsK9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdjcbVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxDE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AdN2RWg==</latexit><latexit sha1_base64="1Z6CzjBl0OMVztfQ+m452YDkcY0=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFnUhcsK9gFtKJPppB06mQkzN0IJ/Qw3LhRx69e482+ctFlo64GBwzn3MueeMBHcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNirVlLWoEkp3Q2KY4JK1kKNg3UQzEoeCdcLJbe53npg2XMlHnCYsiMlI8ohTglbq9WOCY0pEdjcbVGte3ZvDXSV+QWpQoDmofvWHiqYxk0gFMabnewkGGdHIqWCzSj81LCF0QkasZ6kkMTNBNo88c8+sMnQjpe2T6M7V3xsZiY2ZxqGdzCOaZS8X//N6KUbXQcZlkiKTdPFRlAoXlZvf7w65ZhTF1BJCNbdZXTommlC0LVVsCf7yyaukfVH3vbr/cFlr3BR1lOEETuEcfLiCBtxDE1pAQcEzvMKbg86L8+58LEZLTrFzDH/gfP4AdN2RWg==</latexit>

(sm,am, sm+1, rm)
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am<latexit sha1_base64="kcwkStoaLbXW1gRiqTcYY058R6o=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cVbC10hpJJM21oHkOSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+TEKWfG+v63V1lb39jcqm7Xdnb39g/qh0ddozJNaIcornQvxoZyJmnHMstpL9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItk4KQ4HtOE5yPBuIQb3hN/050CoJStKAEu1B/SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4WZoSkmEzyifUclFtRE+TzzDJ05ZYgSpd2TFs3V3xs5FsZMRewmi4xm2SvE/7x+ZpPrKGcyzSyVZHEoyTiyChUFoCHTlFg+dQQTzVxWRMZYY2JdTTVXQrD85VXSvWgGfjO4v2y0bso6qnACp3AOAVxBC+6gDR0gkMIzvMKbl3kv3rv3sRiteOXOMfyB9/kDYi+R5Q==</latexit><latexit sha1_base64="kcwkStoaLbXW1gRiqTcYY058R6o=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cVbC10hpJJM21oHkOSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+TEKWfG+v63V1lb39jcqm7Xdnb39g/qh0ddozJNaIcornQvxoZyJmnHMstpL9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItk4KQ4HtOE5yPBuIQb3hN/050CoJStKAEu1B/SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4WZoSkmEzyifUclFtRE+TzzDJ05ZYgSpd2TFs3V3xs5FsZMRewmi4xm2SvE/7x+ZpPrKGcyzSyVZHEoyTiyChUFoCHTlFg+dQQTzVxWRMZYY2JdTTVXQrD85VXSvWgGfjO4v2y0bso6qnACp3AOAVxBC+6gDR0gkMIzvMKbl3kv3rv3sRiteOXOMfyB9/kDYi+R5Q==</latexit><latexit sha1_base64="kcwkStoaLbXW1gRiqTcYY058R6o=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cVbC10hpJJM21oHkOSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+TEKWfG+v63V1lb39jcqm7Xdnb39g/qh0ddozJNaIcornQvxoZyJmnHMstpL9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItk4KQ4HtOE5yPBuIQb3hN/050CoJStKAEu1B/SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4WZoSkmEzyifUclFtRE+TzzDJ05ZYgSpd2TFs3V3xs5FsZMRewmi4xm2SvE/7x+ZpPrKGcyzSyVZHEoyTiyChUFoCHTlFg+dQQTzVxWRMZYY2JdTTVXQrD85VXSvWgGfjO4v2y0bso6qnACp3AOAVxBC+6gDR0gkMIzvMKbl3kv3rv3sRiteOXOMfyB9/kDYi+R5Q==</latexit><latexit sha1_base64="kcwkStoaLbXW1gRiqTcYY058R6o=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cVbC10hpJJM21oHkOSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+TEKWfG+v63V1lb39jcqm7Xdnb39g/qh0ddozJNaIcornQvxoZyJmnHMstpL9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItk4KQ4HtOE5yPBuIQb3hN/050CoJStKAEu1B/SscKpIJKi3h2Jh+4Kc2yrG2jHA6q4WZoSkmEzyifUclFtRE+TzzDJ05ZYgSpd2TFs3V3xs5FsZMRewmi4xm2SvE/7x+ZpPrKGcyzSyVZHEoyTiyChUFoCHTlFg+dQQTzVxWRMZYY2JdTTVXQrD85VXSvWgGfjO4v2y0bso6qnACp3AOAVxBC+6gDR0gkMIzvMKbl3kv3rv3sRiteOXOMfyB9/kDYi+R5Q==</latexit>

sm+1
<latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit>

sm+1
<latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit><latexit sha1_base64="FtYT9nkQL1uZmAp3HWKdgKAjlVQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXiMYB6QLGF2MkmGzMwuM71CWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dUSKFRd//9gpr6xubW8Xt0s7u3v5B+fCoaePUMN5gsYxNO6KWS6F5AwVK3k4MpyqSvBWN72Z+64kbK2L9iJOEh4oOtRgIRtFJLdvL1EUw7ZUrftWfg6ySICcVyFHvlb+6/ZilimtkklrbCfwEw4waFEzyaambWp5QNqZD3nFUU8VtmM3PnZIzp/TJIDauNJK5+nsio8raiYpcp6I4ssveTPzP66Q4uAkzoZMUuWaLRYNUEozJ7HfSF4YzlBNHKDPC3UrYiBrK0CVUciEEyy+vkuZlNfCrwcNVpXabx1GEEziFcwjgGmpwD3VoAIMxPMMrvHmJ9+K9ex+L1oKXzxzDH3ifP/0ej1M=</latexit>

ED[r⇡uQ
�
sm,�U

u=1 {⇡u (sm|⇥au)} |⇥c0
�
r⇥au⇡u (sm|⇥au)]

<latexit sha1_base64="LlVA9K+T6yYf65yllsBpwh/acwo="></latexit><latexit sha1_base64="LlVA9K+T6yYf65yllsBpwh/acwo="></latexit><latexit sha1_base64="LlVA9K+T6yYf65yllsBpwh/acwo="></latexit><latexit sha1_base64="LlVA9K+T6yYf65yllsBpwh/acwo="></latexit>

Actors’ Gradients

⇥c1  ⇥c1

� ↵cr⇥c1 ` (⇥c1)
<latexit sha1_base64="POD4DcHw5+Qwsc30T+I1ZbETA/E="></latexit><latexit sha1_base64="POD4DcHw5+Qwsc30T+I1ZbETA/E="></latexit><latexit sha1_base64="POD4DcHw5+Qwsc30T+I1ZbETA/E="></latexit><latexit sha1_base64="POD4DcHw5+Qwsc30T+I1ZbETA/E="></latexit>

⇥c0  ⇥c0

� ↵cr⇥c0 ` (⇥c0)
<latexit sha1_base64="ys66O725Qi1iBmvRWDsG/CxCuj8="></latexit><latexit sha1_base64="ys66O725Qi1iBmvRWDsG/CxCuj8="></latexit><latexit sha1_base64="ys66O725Qi1iBmvRWDsG/CxCuj8="></latexit><latexit sha1_base64="ys66O725Qi1iBmvRWDsG/CxCuj8="></latexit>

⇥c�0  ⌧s⇥
c0

+ (1� ⌧s)⇥
c�o

<latexit sha1_base64="4yoTtJtP8tlhXM2pUMVesu3Li+s="></latexit><latexit sha1_base64="4yoTtJtP8tlhXM2pUMVesu3Li+s="></latexit><latexit sha1_base64="4yoTtJtP8tlhXM2pUMVesu3Li+s="></latexit><latexit sha1_base64="4yoTtJtP8tlhXM2pUMVesu3Li+s="></latexit>

⇥c�1  ⌧s⇥
c1

+ (1� ⌧s)⇥
c�1

<latexit sha1_base64="G4Z1aDnFrspnXVJcYWGoO6OcC3Y="></latexit><latexit sha1_base64="G4Z1aDnFrspnXVJcYWGoO6OcC3Y="></latexit><latexit sha1_base64="G4Z1aDnFrspnXVJcYWGoO6OcC3Y="></latexit><latexit sha1_base64="G4Z1aDnFrspnXVJcYWGoO6OcC3Y="></latexit>

r[n]
<latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="O0R78MgwzlAaRqovwfQXivF0tHA=">AAAB4HicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygv2B6VAy6Z02NMkMSaZQhr6CGxeK+FTufBszbRfaeiDwcU5C7j1xJrixvv/tVXZ29/YPqoe1o/rxyWnjrN41aa4ZdlgqUt2PqUHBFXYstwL7mUYqY4G9ePpQ5r0ZasNT9WznGUaSjhVPOKO2tHSoomGj6bf8pcg2BGtowlrtYeNrMEpZLlFZJqgxYeBnNiqotpwJXNQGucGMsikdY+hQUYkmKpazLsiVc0YkSbU7ypKl+/tFQaUxcxm7m5LaidnMSvO/LMxtchcVXGW5RcVWHyW5IDYl5eJkxDUyK+YOKNPczUrYhGrKrKun5koINlfehu5NK/BbwZMPVbiAS7iGAG7hHh6hDR1gMIEXeIN3T3qv3seqroq37u0c/sj7/AHqPYzk</latexit><latexit sha1_base64="O0R78MgwzlAaRqovwfQXivF0tHA=">AAAB4HicbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygv2B6VAy6Z02NMkMSaZQhr6CGxeK+FTufBszbRfaeiDwcU5C7j1xJrixvv/tVXZ29/YPqoe1o/rxyWnjrN41aa4ZdlgqUt2PqUHBFXYstwL7mUYqY4G9ePpQ5r0ZasNT9WznGUaSjhVPOKO2tHSoomGj6bf8pcg2BGtowlrtYeNrMEpZLlFZJqgxYeBnNiqotpwJXNQGucGMsikdY+hQUYkmKpazLsiVc0YkSbU7ypKl+/tFQaUxcxm7m5LaidnMSvO/LMxtchcVXGW5RcVWHyW5IDYl5eJkxDUyK+YOKNPczUrYhGrKrKun5koINlfehu5NK/BbwZMPVbiAS7iGAG7hHh6hDR1gMIEXeIN3T3qv3seqroq37u0c/sj7/AHqPYzk</latexit><latexit sha1_base64="VBXYqk0xTN4GT7nxY0DN8dwoFlc=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqex60WPRi8cK9gO2S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvSgU31vO+UWVjc2t7p7pb29s/ODyqH590TZJpyjo0EYnuR8QwwRXrWG4F66eaERkJ1oumd4Xfe2La8EQ92lnKQknGisecEltIOlDhsN7wmt4CeJ34JWlAifaw/jUYJTSTTFkqiDGB76U2zIm2nAo2rw0yw1JCp2TMAkcVkcyE+eLWOb5wygjHiXalLF6ovydyIo2Zych1SmInZtUrxP+8ILPxTZhzlWaWKbpcFGcC2wQXj+MR14xaMXOEUM3drZhOiCbUunhqLgR/9eV10r1q+l7Tf/AardsyjiqcwTlcgg/X0IJ7aEMHKEzgGV7hDUn0gt7Rx7K1gsqZU/gD9PkDCtKONg==</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit><latexit sha1_base64="Wfsa2h3qTeMKwiA3vFq/TKY1LRA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC1sl5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdi4hhgivWsdwK1ks1IzIS7DGa3Bb+4xPThifqwU5TFkoyUjzmlNhC0oEKB/WG1/TmwKvEL0kDSrQH9a/+MKGZZMpSQYwJfC+1YU605VSwWa2fGZYSOiEjFjiqiGQmzOe3zvCZU4Y4TrQrZfFc/T2RE2nMVEauUxI7NsteIf7nBZmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTcyH4yy+vku5F0/ea/v1lo3VTxlGFEziFc/DhClpwB23oAIUxPMMrvCGJXtA7+li0VlA5cwx/gD5/AAwSjjo=</latexit>

The Shared Critic Module

◦ 针对高不确定性、极不稳定的多无人机多用户
多接入边缘计算场景，设计了多智能体深度强
化学习使能的能量效率最大化解决方案。

◦ 创新性地引入模块化输入系统解决高纬度灾
难和被扰乱的智能体解决欠探索问题，实现了
可拓展的、高效的通信和计算一体优化。

◦ 在修于顶尖期刊 IEEE Tcom、发表于旗舰会议
IEEE GLOBECOM。

李元健，新加坡南洋理工大学博士后研究员，英国伦敦国王学院博士 Email: yuanjian.li@ntu.edu.sg
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个人简介 研究方向 围绕研究方向展开的主要工作、解决的关键问题、取得的创新性成果 学术成果 未来研究工作计划

主要学术贡献四：低空无人机辅助通信系统的智能无线资源分配算法

…

…

…

…

Desired Downlink Channels 

Co-channel Interference Links

si ! si+1
<latexit sha1_base64="tKv9cpm83V2AYh8S7iT3ETEGJn0=">AAACEnicbVC7TsNAEFyHVwgvAyWNIUIKQopsGigjaCiDRB5SYlnnyzk55Xy27s6gyPI30PArNBQ8REtFx4fQc05SkISRVhrN7Gp3x48Zlcq2v43C0vLK6lpxvbSxubW9Y+7uNWWUCEwaOGKRaPtIEkY5aSiqGGnHgqDQZ6TlD69yv3VHhKQRv1WjmLgh6nMaUIyUljzzpBsiNfCDVGZeSrOuoP2BQkJE9zPGqZN5Ztmu2mNYi8SZknLtsPLzBgB1z/zq9iKchIQrzJCUHceOlZsioShmJCt1E0lihIeoTzqachQS6abjlzLrWCs9K4iELq6ssfp3IkWhlKPQ1535nXLey8X/vE6iggs3pTxOFOF4sihImKUiK8/H6lFBsGIjTRAWVN9q4QESCCudYkmH4My/vEiaZ1XHrjo3Trl2CRMU4QCOoAIOnEMNrqEODcDwAE/wAq/Go/FsvBsfk9aCMZ3ZhxkYn7+FHqFz</latexit><latexit sha1_base64="pGnnCDqZ1SNdsQ5q6SHAqwF4Fw8=">AAACEnicbVC7TsMwFHXKq5RXgJElUCG1QqoSFhgrWBiLRB9SE0WO67RWHTuyHVAV5Ru68CssDCBgZWLjQ9hx2g605UhXOjrnXt17TxBTIpVtfxuFldW19Y3iZmlre2d3z9w/aEmeCISbiFMuOgGUmBKGm4ooijuxwDAKKG4Hw+vcb99jIQlnd2oUYy+CfUZCgqDSkm9W3QiqQRCmMvNTkrmC9AcKCsEf5owzJ/PNsl2zJ7CWiTMj5fpx5ed97FYbvvnl9jhKIswUolDKrmPHykuhUARRnJXcROIYoiHs466mDEZYeunkpcw61UrPCrnQxZQ1Uf9OpDCSchQFujO/Uy56ufif101UeOmlhMWJwgxNF4UJtRS38nysHhEYKTrSBCJB9K0WGkABkdIplnQIzuLLy6R1XnPsmnPrlOtXYIoiOAInoAIccAHq4AY0QBMgMAZP4AW8Go/Gs/FmfExbC8Zs5hDMwfj8Bfj7ook=</latexit><latexit sha1_base64="pGnnCDqZ1SNdsQ5q6SHAqwF4Fw8=">AAACEnicbVC7TsMwFHXKq5RXgJElUCG1QqoSFhgrWBiLRB9SE0WO67RWHTuyHVAV5Ru68CssDCBgZWLjQ9hx2g605UhXOjrnXt17TxBTIpVtfxuFldW19Y3iZmlre2d3z9w/aEmeCISbiFMuOgGUmBKGm4ooijuxwDAKKG4Hw+vcb99jIQlnd2oUYy+CfUZCgqDSkm9W3QiqQRCmMvNTkrmC9AcKCsEf5owzJ/PNsl2zJ7CWiTMj5fpx5ed97FYbvvnl9jhKIswUolDKrmPHykuhUARRnJXcROIYoiHs466mDEZYeunkpcw61UrPCrnQxZQ1Uf9OpDCSchQFujO/Uy56ufif101UeOmlhMWJwgxNF4UJtRS38nysHhEYKTrSBCJB9K0WGkABkdIplnQIzuLLy6R1XnPsmnPrlOtXYIoiOAInoAIccAHq4AY0QBMgMAZP4AW8Go/Gs/FmfExbC8Zs5hDMwfj8Bfj7ook=</latexit><latexit sha1_base64="TVleVSt8TQkPnFHA9ExZF/mgGuU=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VQhJK40WXRjcsK9gFNCJPppB06mQkzE6WEfIMbf8WNC0XcunLn3zhps7CtBy4czrmXe+8JE0aVdpwfq7Kyura+Ud2sbW3v7O7Z+wcdJVKJSRsLJmQvRIowyklbU81IL5EExSEj3XB8U/jdByIVFfxeTxLix2jIaUQx0kYK7DMvRnoURpnKg4zmnqTDkUZSisc549zNA7vuNJwp4DJxS1IHJVqB/e0NBE5jwjVmSKm+6yTaz5DUFDOS17xUkQThMRqSvqEcxUT52fSlHJ4YZQAjIU1xDafq34kMxUpN4tB0FneqRa8Q//P6qY6u/IzyJNWE49miKGVQC1jkAwdUEqzZxBCEJTW3QjxCEmFtUqyZENzFl5dJ56LhOg33zq03r8s4quAIHINT4IJL0AS3oAXaAIMn8ALewLv1bL1aH9bnrLVilTOHYA7W1y9++Z81</latexit>

ri<latexit sha1_base64="EKMlahVr7nIWMGZz6CH044JgAw4=">AAAB9XicbVC7TsMwFL0ur1JeBSQWFosKialKWGCsYGFsJfqQ2lAc12mtOk5kO6Aqyn+wMIAQK//CxsK34LQdoOVIlo7OuVf3+Pix4No4zhcqrKyurW8UN0tb2zu7e+X9g5aOEkVZk0YiUh2faCa4ZE3DjWCdWDES+oK1/fF17rcfmNI8krdmEjMvJEPJA06JsdJdLyRm5Aepyvopz/rlilN1psDLxJ2TSu2o8X0PAPV++bM3iGgSMmmoIFp3XSc2XkqU4VSwrNRLNIsJHZMh61oqSci0l05TZ/jUKgMcRMo+afBU/b2RklDrSejbyTylXvRy8T+vm5jg0ku5jBPDJJ0dChKBTYTzCvCAK0aNmFhCqOI2K6Yjogg1tqiSLcFd/PIyaZ1XXafqNtxK7QpmKMIxnMAZuHABNbiBOjSBgoIneIFX9Iie0Rt6n40W0HznEP4AffwA0D+U4A==</latexit><latexit sha1_base64="RYPJtRlum5/7cL5ahPtQNC7e3Wk=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CCVWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/ASGPlpw=</latexit><latexit sha1_base64="RYPJtRlum5/7cL5ahPtQNC7e3Wk=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CCVWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/ASGPlpw=</latexit><latexit sha1_base64="DZCWUlIl2gykhvyCPrnJ6kwzSvg=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpYYKxgYSwSfUhtqBzXaa06TmTfgKqo/8HCAEKs/Asbf4PTZoCWI1k6Oude3eMTJFIYdN1vp7S2vrG5Vd6u7Ozu7R9UD4/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJTe53Hrk2Ilb3OE24H9GREqFgFK300I8ojoMw07NBJmaDas2tu3OQVeIVpAYFmoPqV38YszTiCpmkxvQ8N0E/oxoFk3xW6aeGJ5RN6Ij3LFU04sbP5qln5MwqQxLG2j6FZK7+3shoZMw0CuxkntIse7n4n9dLMbzyM6GSFLlii0NhKgnGJK+ADIXmDOXUEsq0sFkJG1NNGdqiKrYEb/nLq6R9Uffcunfn1RrXRR1lOIFTOAcPLqEBt9CEFjDQ8Ayv8OY8OS/Ou/OxGC05xc4x/IHz+QNBp5L7</latexit>

Outer Environment D3QN
si<latexit sha1_base64="tNnf7G7Qi+4trgpl4DB1gP0xN60=">AAAB9XicbVC7TsMwFL0ur1JeBSQWFosKialKWGCsYGFsJfqQ2lAc12mtOk5kO6Aqyn+wMIAQK//CxsK34LQdoOVIlo7OuVf3+Pix4No4zhcqrKyurW8UN0tb2zu7e+X9g5aOEkVZk0YiUh2faCa4ZE3DjWCdWDES+oK1/fF17rcfmNI8krdmEjMvJEPJA06JsdJdLyRm5Aepzvopz/rlilN1psDLxJ2TSu2o8X0PAPV++bM3iGgSMmmoIFp3XSc2XkqU4VSwrNRLNIsJHZMh61oqSci0l05TZ/jUKgMcRMo+afBU/b2RklDrSejbyTylXvRy8T+vm5jg0ku5jBPDJJ0dChKBTYTzCvCAK0aNmFhCqOI2K6Yjogg1tqiSLcFd/PIyaZ1XXafqNtxK7QpmKMIxnMAZuHABNbiBOjSBgoIneIFX9Iie0Rt6n40W0HznEP4AffwA0ciU4Q==</latexit><latexit sha1_base64="0sLs838dIxcFXplPZ6wuQl3mw6g=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CBVWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/ASMYlp0=</latexit><latexit sha1_base64="0sLs838dIxcFXplPZ6wuQl3mw6g=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CBVWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/ASMYlp0=</latexit><latexit sha1_base64="XxIEe4PT7fs83e2mQSlz9a/NfOs=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpYYKxgYSwSfUhtqBzXaa06TmTfgKqo/8HCAEKs/Asbf4PTZoCWI1k6Oude3eMTJFIYdN1vp7S2vrG5Vd6u7Ozu7R9UD4/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJTe53Hrk2Ilb3OE24H9GREqFgFK300I8ojoMwM7NBJmaDas2tu3OQVeIVpAYFmoPqV38YszTiCpmkxvQ8N0E/oxoFk3xW6aeGJ5RN6Ij3LFU04sbP5qln5MwqQxLG2j6FZK7+3shoZMw0CuxkntIse7n4n9dLMbzyM6GSFLlii0NhKgnGJK+ADIXmDOXUEsq0sFkJG1NNGdqiKrYEb/nLq6R9Uffcunfn1RrXRR1lOIFTOAcPLqEBt9CEFjDQ8Ayv8OY8OS/Ou/OxGC05xc4x/IHz+QNDMJL8</latexit>

ai<latexit sha1_base64="z+57udI3v9o3Csq0m9ZB2dvfUj8=">AAAB9XicbVC7TsMwFL0ur1JeBSQWFosKialKWGCsYGFsJfqQ2lAc12mtOk5kO6Aqyn+wMIAQK//CxsK34LQdoOVIlo7OuVf3+Pix4No4zhcqrKyurW8UN0tb2zu7e+X9g5aOEkVZk0YiUh2faCa4ZE3DjWCdWDES+oK1/fF17rcfmNI8krdmEjMvJEPJA06JsdJdLyRm5Acpyfopz/rlilN1psDLxJ2TSu2o8X0PAPV++bM3iGgSMmmoIFp3XSc2XkqU4VSwrNRLNIsJHZMh61oqSci0l05TZ/jUKgMcRMo+afBU/b2RklDrSejbyTylXvRy8T+vm5jg0ku5jBPDJJ0dChKBTYTzCvCAK0aNmFhCqOI2K6Yjogg1tqiSLcFd/PIyaZ1XXafqNtxK7QpmKMIxnMAZuHABNbiBOjSBgoIneIFX9Iie0Rt6n40W0HznEP4AffwAtiaUzw==</latexit><latexit sha1_base64="A87aUEeMRJtBXk1ZWT2IvSyjw/Q=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CDFWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/AQd2los=</latexit><latexit sha1_base64="A87aUEeMRJtBXk1ZWT2IvSyjw/Q=">AAAB9XicbVDLSsNAFL2pr1pfVcGNm8EiuCqJG12WunHZgmkLbSyT6aQdOpmEmYlSQv7DjQtF3Ik/4Re4c+O3OGm70NYDA4dz7uWeOX7MmdK2/WUVVlbX1jeKm6Wt7Z3dvfL+QUtFiSTUJRGPZMfHinImqKuZ5rQTS4pDn9O2P77K/fYdlYpF4kZPYuqFeChYwAjWRrrthViP/CDFWT9lWb9csav2FGiZOHNSqR01v9lb/aPRL3/2BhFJQio04ViprmPH2kux1IxwmpV6iaIxJmM8pF1DBQ6p8tJp6gydGmWAgkiaJzSaqr83UhwqNQl9M5mnVIteLv7ndRMdXHopE3GiqSCzQ0HCkY5QXgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4i19eJq3zqmNXnaZTqdVhhiIcwwmcgQMXUINraIALBCQ8wBM8W/fWo/Vivc5GC9Z85xD+wHr/AQd2los=</latexit><latexit sha1_base64="7PJ3bPz9P0MY7bPlY6RiOZVA2Wo=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpYYKxgYSwSfUhtqG5cp7XqOJHtgKqo/8HCAEKs/Asbf4PTZoCWI1k6Oude3eMTJIJr47rfTmltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBqiZ4JK1DDeCdRPFMAoE6wSTm9zvPDKleSzvzTRhfoQjyUNO0VjpoR+hGQdhhrNBxmeDas2tu3OQVeIVpAYFmoPqV38Y0zRi0lCBWvc8NzF+hspwKtis0k81S5BOcMR6lkqMmPazeeoZObPKkISxsk8aMld/b2QYaT2NAjuZp9TLXi7+5/VSE175GZdJapiki0NhKoiJSV4BGXLFqBFTS5AqbrMSOkaF1NiiKrYEb/nLq6R9Uffcunfn1RrXRR1lOIFTOAcPLqEBt9CEFlBQ8Ayv8OY8OS/Ou/OxGC05xc4x/IHz+QMnjpLq</latexit>

CNN
Target
D3QN✓�

D3 = ✓D3
<latexit sha1_base64="vXcb1g2nnMCRcJ49BqICQys1xoM=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSK4sSQ+0I1Q1IXLCvYBTSyT6aQdOpmEmRuhhHyJG3/FjQtFBFf6N07bLLTtgWEO59zLvff4MWcKbPvHKCwsLi2vFFdLa+sbm1vm9k5DRYkktE4iHsmWjxXlTNA6MOC0FUuKQ5/Tpj+4HvnNRyoVi8Q9DGPqhbgnWMAIBi11zDPXj3hXDUP9pS70KeDsIT3KOunNSXY5xxwbHbNsV+wxrFni5KSMctQ65pfbjUgSUgGEY6Xajh2Dl2IJjHCaldxE0RiTAe7RtqYCh1R56fi8zDrQStcKIqmfAGus/u1IcahGS+rKEENfTXsjcZ7XTiC48FIm4gSoIJNBQcItiKxRVlaXSUqADzXBRDK9q0X6WGICOtGSDsGZPnmWNI4rjl1x7k7L1as8jiLaQ/voEDnoHFXRLaqhOiLoCb2gN/RuPBuvxofxOSktGHnPLvoH4/sXvTKkEw==</latexit><latexit sha1_base64="vXcb1g2nnMCRcJ49BqICQys1xoM=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSK4sSQ+0I1Q1IXLCvYBTSyT6aQdOpmEmRuhhHyJG3/FjQtFBFf6N07bLLTtgWEO59zLvff4MWcKbPvHKCwsLi2vFFdLa+sbm1vm9k5DRYkktE4iHsmWjxXlTNA6MOC0FUuKQ5/Tpj+4HvnNRyoVi8Q9DGPqhbgnWMAIBi11zDPXj3hXDUP9pS70KeDsIT3KOunNSXY5xxwbHbNsV+wxrFni5KSMctQ65pfbjUgSUgGEY6Xajh2Dl2IJjHCaldxE0RiTAe7RtqYCh1R56fi8zDrQStcKIqmfAGus/u1IcahGS+rKEENfTXsjcZ7XTiC48FIm4gSoIJNBQcItiKxRVlaXSUqADzXBRDK9q0X6WGICOtGSDsGZPnmWNI4rjl1x7k7L1as8jiLaQ/voEDnoHFXRLaqhOiLoCb2gN/RuPBuvxofxOSktGHnPLvoH4/sXvTKkEw==</latexit><latexit sha1_base64="vXcb1g2nnMCRcJ49BqICQys1xoM=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSK4sSQ+0I1Q1IXLCvYBTSyT6aQdOpmEmRuhhHyJG3/FjQtFBFf6N07bLLTtgWEO59zLvff4MWcKbPvHKCwsLi2vFFdLa+sbm1vm9k5DRYkktE4iHsmWjxXlTNA6MOC0FUuKQ5/Tpj+4HvnNRyoVi8Q9DGPqhbgnWMAIBi11zDPXj3hXDUP9pS70KeDsIT3KOunNSXY5xxwbHbNsV+wxrFni5KSMctQ65pfbjUgSUgGEY6Xajh2Dl2IJjHCaldxE0RiTAe7RtqYCh1R56fi8zDrQStcKIqmfAGus/u1IcahGS+rKEENfTXsjcZ7XTiC48FIm4gSoIJNBQcItiKxRVlaXSUqADzXBRDK9q0X6WGICOtGSDsGZPnmWNI4rjl1x7k7L1as8jiLaQ/voEDnoHFXRLaqhOiLoCb2gN/RuPBuvxofxOSktGHnPLvoH4/sXvTKkEw==</latexit><latexit sha1_base64="vXcb1g2nnMCRcJ49BqICQys1xoM=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSK4sSQ+0I1Q1IXLCvYBTSyT6aQdOpmEmRuhhHyJG3/FjQtFBFf6N07bLLTtgWEO59zLvff4MWcKbPvHKCwsLi2vFFdLa+sbm1vm9k5DRYkktE4iHsmWjxXlTNA6MOC0FUuKQ5/Tpj+4HvnNRyoVi8Q9DGPqhbgnWMAIBi11zDPXj3hXDUP9pS70KeDsIT3KOunNSXY5xxwbHbNsV+wxrFni5KSMctQ65pfbjUgSUgGEY6Xajh2Dl2IJjHCaldxE0RiTAe7RtqYCh1R56fi8zDrQStcKIqmfAGus/u1IcahGS+rKEENfTXsjcZ7XTiC48FIm4gSoIJNBQcItiKxRVlaXSUqADzXBRDK9q0X6WGICOtGSDsGZPnmWNI4rjl1x7k7L1as8jiLaQ/voEDnoHFXRLaqhOiLoCb2gN/RuPBuvxofxOSktGHnPLvoH4/sXvTKkEw==</latexit>

D3QN Replay Buffer
{si,ai, ri, si+1}

<latexit sha1_base64="9eBgFFTnWmXzHzy+CN2J/gf9NPI=">AAACLXicbVDLSsNAFL2pr1pfUZduBosgVEriRpdFXbisYB/QhDCZTtqhkwczE6GE/ItrN/6KCC4q4tbfcJpW0NYDA+eecy5z7/UTzqSyrIlRWlldW98ob1a2tnd298z9g7aMU0Foi8Q8Fl0fS8pZRFuKKU67iaA49Dnt+KPrqd95oEKyOLpX44S6IR5ELGAEKy155o2TOSFWQz/IZO5lLD9DPzVeqMVCXeRrdu7knlm16lYBtEzsOak2jp3aIwA0PfPV6cckDWmkCMdS9mwrUW6GhWKE07zipJImmIzwgPY0jXBIpZsV2+boRCt9FMRCv0ihQv3dkeFQynHo6+R0UrnoTcX/vF6qgks3Y1GSKhqR2UdBypGK0fR0qM8EJYqPNcFEMD0rIkMsMFH6wBV9BHtx5WXSPq/bVt2+s6uNK5ihDEdwDKdgwwU04Baa0AICT/ACE3g3no0348P4nEVLxrznEP7A+PoGkAyrmg==</latexit><latexit sha1_base64="F9okzfFK/9bD+tlMEN0sSCwYNLI=">AAACLXicbVDLSsNAFJ3UV62vqEs3g0UQKiVxo8ugLlxWsA9oQphMJ+3QyYOZiRBC/sKvcOOviOCiIm79DSdpBU09MHDuOecy914vZlRIw5hptZXVtfWN+mZja3tnd0/fP+iJKOGYdHHEIj7wkCCMhqQrqWRkEHOCAo+Rvje9Lvz+A+GCRuG9TGPiBGgcUp9iJJXk6jd2ZgdITjw/E7mb0fwM/tSoUvNKXeZbZm7nrt402kYJuEzMBWlax3brcWalHVd/tUcRTgISSsyQEEPTiKWTIS4pZiRv2IkgMcJTNCZDRUMUEOFk5bY5PFHKCPoRVy+UsFR/d2QoECINPJUsJhVVrxD/84aJ9C+djIZxIkmI5x/5CYMygsXp4IhygiVLFUGYUzUrxBPEEZbqwA11BLO68jLpnbdNo23emU3rCsxRB0fgGJwCE1wAC9yCDugCDJ7AC5iBd+1Ze9M+tM95tKYteg7BH2hf35l2rSA=</latexit><latexit sha1_base64="F9okzfFK/9bD+tlMEN0sSCwYNLI=">AAACLXicbVDLSsNAFJ3UV62vqEs3g0UQKiVxo8ugLlxWsA9oQphMJ+3QyYOZiRBC/sKvcOOviOCiIm79DSdpBU09MHDuOecy914vZlRIw5hptZXVtfWN+mZja3tnd0/fP+iJKOGYdHHEIj7wkCCMhqQrqWRkEHOCAo+Rvje9Lvz+A+GCRuG9TGPiBGgcUp9iJJXk6jd2ZgdITjw/E7mb0fwM/tSoUvNKXeZbZm7nrt402kYJuEzMBWlax3brcWalHVd/tUcRTgISSsyQEEPTiKWTIS4pZiRv2IkgMcJTNCZDRUMUEOFk5bY5PFHKCPoRVy+UsFR/d2QoECINPJUsJhVVrxD/84aJ9C+djIZxIkmI5x/5CYMygsXp4IhygiVLFUGYUzUrxBPEEZbqwA11BLO68jLpnbdNo23emU3rCsxRB0fgGJwCE1wAC9yCDugCDJ7AC5iBd+1Ze9M+tM95tKYteg7BH2hf35l2rSA=</latexit><latexit sha1_base64="e1I7tcNUjFcRJJgcGBRgH75/Q5w=">AAACLXicbVDLSsNAFJ3UV62vqEs3g0UQlJK40WVRFy4r2Ac0IUymk3boZBJmJkIJ+SE3/ooILiri1t9wkkbQ1AsD555zLnPv8WNGpbKsuVFbWV1b36hvNra2d3b3zP2DnowSgUkXRywSAx9JwignXUUVI4NYEBT6jPT96U2u9x+JkDTiD2oWEzdEY04DipHSlGfeOqkTIjXxg1RmXkqzc/jTo0ovKn3hP7MzJ/PMptWyioLLwC5BE5TV8cxXZxThJCRcYYakHNpWrNwUCUUxI1nDSSSJEZ6iMRlqyFFIpJsW12bwRDMjGERCP65gwf6eSFEo5Sz0tTPfVFa1nPxPGyYquHJTyuNEEY4XHwUJgyqCeXRwRAXBis00QFhQvSvEEyQQVjrghg7Brp68DHoXLdtq2fd2s31dxlEHR+AYnAIbXII2uAMd0AUYPIEXMAfvxrPxZnwYnwtrzShnDsGfMr6+AX2NqhE=</latexit>

Store Transitions

Mini-Batch
Sampling

loss(✓D3) =
1

ND3

ND3X

t=1

⇥
rt + �QD3(st+1,a

⇤
t+1|✓

�
D3)�QD3(st,at|✓D3)

⇤2

<latexit sha1_base64="73sqoI2284ORAbazsJvo9oPKGoc="></latexit><latexit sha1_base64="73sqoI2284ORAbazsJvo9oPKGoc="></latexit><latexit sha1_base64="73sqoI2284ORAbazsJvo9oPKGoc="></latexit><latexit sha1_base64="73sqoI2284ORAbazsJvo9oPKGoc="></latexit>

D3QN Mean-Square Loss Function

TransitionsND3<latexit sha1_base64="FaZjoN2nBzjL8ZdRo//N0yfLyRk=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0V9FjUgyepYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWM/7RkvLK6tr64WN4ubW9s5uaW+/YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOryd+84lpw5V8sKOEBTHpSx5xSqyTGnfd7OZs3C2VvYo3BV4kfk7KkKPWLX11eoqmMZOWCmJM2/cSG2REW04FGxc7qWEJoUPSZ21HJYmZCbLptWN87JQejpR2JS2eqr8nMhIbM4pD1xkTOzDz3kT8z2unNroMMi6T1DJJZ4uiVGCr8OR13OOaUStGjhCqubsV0wHRhFoXUNGF4M+/vEgapxXfq/j35+XqVR5HAQ7hCE7Ahwuowi3UoA4UHuEZXuENKfSC3tHHrHUJ5TMH8Afo8wcgu47S</latexit><latexit sha1_base64="FaZjoN2nBzjL8ZdRo//N0yfLyRk=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0V9FjUgyepYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWM/7RkvLK6tr64WN4ubW9s5uaW+/YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOryd+84lpw5V8sKOEBTHpSx5xSqyTGnfd7OZs3C2VvYo3BV4kfk7KkKPWLX11eoqmMZOWCmJM2/cSG2REW04FGxc7qWEJoUPSZ21HJYmZCbLptWN87JQejpR2JS2eqr8nMhIbM4pD1xkTOzDz3kT8z2unNroMMi6T1DJJZ4uiVGCr8OR13OOaUStGjhCqubsV0wHRhFoXUNGF4M+/vEgapxXfq/j35+XqVR5HAQ7hCE7Ahwuowi3UoA4UHuEZXuENKfSC3tHHrHUJ5TMH8Afo8wcgu47S</latexit><latexit sha1_base64="FaZjoN2nBzjL8ZdRo//N0yfLyRk=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0V9FjUgyepYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWM/7RkvLK6tr64WN4ubW9s5uaW+/YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOryd+84lpw5V8sKOEBTHpSx5xSqyTGnfd7OZs3C2VvYo3BV4kfk7KkKPWLX11eoqmMZOWCmJM2/cSG2REW04FGxc7qWEJoUPSZ21HJYmZCbLptWN87JQejpR2JS2eqr8nMhIbM4pD1xkTOzDz3kT8z2unNroMMi6T1DJJZ4uiVGCr8OR13OOaUStGjhCqubsV0wHRhFoXUNGF4M+/vEgapxXfq/j35+XqVR5HAQ7hCE7Ahwuowi3UoA4UHuEZXuENKfSC3tHHrHUJ5TMH8Afo8wcgu47S</latexit><latexit sha1_base64="FaZjoN2nBzjL8ZdRo//N0yfLyRk=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0V9FjUgyepYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWM/7RkvLK6tr64WN4ubW9s5uaW+/YVSqKatTJZRuhcQwwSWrW24FayWakTgUrBkOryd+84lpw5V8sKOEBTHpSx5xSqyTGnfd7OZs3C2VvYo3BV4kfk7KkKPWLX11eoqmMZOWCmJM2/cSG2REW04FGxc7qWEJoUPSZ21HJYmZCbLptWN87JQejpR2JS2eqr8nMhIbM4pD1xkTOzDz3kT8z2unNroMMi6T1DJJZ4uiVGCr8OR13OOaUStGjhCqubsV0wHRhFoXUNGF4M+/vEgapxXfq/j35+XqVR5HAQ7hCE7Ahwuowi3UoA4UHuEZXuENKfSC3tHHrHUJ5TMH8Afo8wcgu47S</latexit>

✓D3(t+ 1) =

✓D3(t)� ↵D3r✓D3 loss(✓D3)
<latexit sha1_base64="pVvIvxS8koJcoNgFxdWBQrpB2/4="></latexit><latexit sha1_base64="pVvIvxS8koJcoNgFxdWBQrpB2/4="></latexit><latexit sha1_base64="pVvIvxS8koJcoNgFxdWBQrpB2/4="></latexit><latexit sha1_base64="pVvIvxS8koJcoNgFxdWBQrpB2/4="></latexit>

r✓D3 loss(✓D3)
<latexit sha1_base64="ZnuemXc2i9D8wKBDAdZqesAfkAk=">AAACKHicdVBNSwMxEM36WetX1aOXxSLUS9lVQW8W9eBRwWqhW5bZNG1Ds8mSzApl2Z/jxb/iRUSRXv0lprUHbfVByOO9GWbmRYngBj1v6MzNLywuLRdWiqtr6xubpa3tO6NSTVmdKqF0IwLDBJesjhwFaySaQRwJdh/1L0b+/QPThit5i4OEtWLoSt7hFNBKYekskBAJCLMgUqJtBrH9sgB7DCEPs8ujPBfKmMp/7kFYKntVbwx3lvgTUiYTXIel16CtaBoziVSAMU3fS7CVgUZOBcuLQWpYArQPXda0VELMTCsbH5q7+1Zpux2l7ZPojtWfHRnEZrSlrYwBe2baG4l/ec0UO6etjMskRSbp96BOKlxU7ig1t801oygGlgDV3O7q0h5ooGizLdoQ/OmTZ8ndYdX3qv7Ncbl2PomjQHbJHqkQn5yQGrki16ROKHkkz+SNvDtPzovz4Qy/S+ecSc8O+QXn8ws16qh6</latexit><latexit sha1_base64="ZnuemXc2i9D8wKBDAdZqesAfkAk=">AAACKHicdVBNSwMxEM36WetX1aOXxSLUS9lVQW8W9eBRwWqhW5bZNG1Ds8mSzApl2Z/jxb/iRUSRXv0lprUHbfVByOO9GWbmRYngBj1v6MzNLywuLRdWiqtr6xubpa3tO6NSTVmdKqF0IwLDBJesjhwFaySaQRwJdh/1L0b+/QPThit5i4OEtWLoSt7hFNBKYekskBAJCLMgUqJtBrH9sgB7DCEPs8ujPBfKmMp/7kFYKntVbwx3lvgTUiYTXIel16CtaBoziVSAMU3fS7CVgUZOBcuLQWpYArQPXda0VELMTCsbH5q7+1Zpux2l7ZPojtWfHRnEZrSlrYwBe2baG4l/ec0UO6etjMskRSbp96BOKlxU7ig1t801oygGlgDV3O7q0h5ooGizLdoQ/OmTZ8ndYdX3qv7Ncbl2PomjQHbJHqkQn5yQGrki16ROKHkkz+SNvDtPzovz4Qy/S+ecSc8O+QXn8ws16qh6</latexit><latexit sha1_base64="ZnuemXc2i9D8wKBDAdZqesAfkAk=">AAACKHicdVBNSwMxEM36WetX1aOXxSLUS9lVQW8W9eBRwWqhW5bZNG1Ds8mSzApl2Z/jxb/iRUSRXv0lprUHbfVByOO9GWbmRYngBj1v6MzNLywuLRdWiqtr6xubpa3tO6NSTVmdKqF0IwLDBJesjhwFaySaQRwJdh/1L0b+/QPThit5i4OEtWLoSt7hFNBKYekskBAJCLMgUqJtBrH9sgB7DCEPs8ujPBfKmMp/7kFYKntVbwx3lvgTUiYTXIel16CtaBoziVSAMU3fS7CVgUZOBcuLQWpYArQPXda0VELMTCsbH5q7+1Zpux2l7ZPojtWfHRnEZrSlrYwBe2baG4l/ec0UO6etjMskRSbp96BOKlxU7ig1t801oygGlgDV3O7q0h5ooGizLdoQ/OmTZ8ndYdX3qv7Ncbl2PomjQHbJHqkQn5yQGrki16ROKHkkz+SNvDtPzovz4Qy/S+ecSc8O+QXn8ws16qh6</latexit><latexit sha1_base64="ZnuemXc2i9D8wKBDAdZqesAfkAk=">AAACKHicdVBNSwMxEM36WetX1aOXxSLUS9lVQW8W9eBRwWqhW5bZNG1Ds8mSzApl2Z/jxb/iRUSRXv0lprUHbfVByOO9GWbmRYngBj1v6MzNLywuLRdWiqtr6xubpa3tO6NSTVmdKqF0IwLDBJesjhwFaySaQRwJdh/1L0b+/QPThit5i4OEtWLoSt7hFNBKYekskBAJCLMgUqJtBrH9sgB7DCEPs8ujPBfKmMp/7kFYKntVbwx3lvgTUiYTXIel16CtaBoziVSAMU3fS7CVgUZOBcuLQWpYArQPXda0VELMTCsbH5q7+1Zpux2l7ZPojtWfHRnEZrSlrYwBe2baG4l/ec0UO6etjMskRSbp96BOKlxU7ig1t801oygGlgDV3O7q0h5ooGizLdoQ/OmTZ8ndYdX3qv7Ncbl2PomjQHbJHqkQn5yQGrki16ROKHkkz+SNvDtPzovz4Qy/S+ecSc8O+QXn8ws16qh6</latexit>

a⇤t+1 =

argmax
at+1

QD3(st+1,at+1|✓D3)
<latexit sha1_base64="ihGw3lH9q6+VTA8fhgZOPlG/cy4="></latexit><latexit sha1_base64="ihGw3lH9q6+VTA8fhgZOPlG/cy4="></latexit><latexit sha1_base64="ihGw3lH9q6+VTA8fhgZOPlG/cy4="></latexit><latexit sha1_base64="ihGw3lH9q6+VTA8fhgZOPlG/cy4="></latexit>

QD3(st,at|✓D3)
<latexit sha1_base64="Mo/xRxT931cfkgFBTqwAKFC4vrA=">AAACK3icbVDLSsNAFJ34rPUVdekmWIQKUhIVdFmqC5ct2Ac0JUymk3bo5MHMjVBC/seNv+JCFz5w6384SSNo64Vhzj3n3pl7jxtxJsE037Wl5ZXVtfXSRnlza3tnV9/b78gwFoS2SchD0XOxpJwFtA0MOO1FgmLf5bTrTq4zvXtPhWRhcAfTiA58PAqYxwgGRTl6o+UkN+dp1fYxjF0vkamTQHr6k+I8tdULYLshH8qpr67EhjGFTFOtJ45eMWtmHsYisApQQUU0Hf3ZHoYk9mkAhGMp+5YZwSDBAhjhNC3bsaQRJhM8on0FA+xTOUjyXVPjWDFDwwuFOgEYOfu7I8G+zKZUldkOcl7LyP+0fgze1SBhQRQDDcjsIy/mBoRGZpwxZIIS4FMFMBFMzWqQMRaYgLK3rEyw5ldeBJ2zmmXWrNZFpd4o7CihQ3SEqshCl6iOblETtRFBD+gJvaI37VF70T60z1npklb0HKA/oX19A5a+qbk=</latexit><latexit sha1_base64="Mo/xRxT931cfkgFBTqwAKFC4vrA=">AAACK3icbVDLSsNAFJ34rPUVdekmWIQKUhIVdFmqC5ct2Ac0JUymk3bo5MHMjVBC/seNv+JCFz5w6384SSNo64Vhzj3n3pl7jxtxJsE037Wl5ZXVtfXSRnlza3tnV9/b78gwFoS2SchD0XOxpJwFtA0MOO1FgmLf5bTrTq4zvXtPhWRhcAfTiA58PAqYxwgGRTl6o+UkN+dp1fYxjF0vkamTQHr6k+I8tdULYLshH8qpr67EhjGFTFOtJ45eMWtmHsYisApQQUU0Hf3ZHoYk9mkAhGMp+5YZwSDBAhjhNC3bsaQRJhM8on0FA+xTOUjyXVPjWDFDwwuFOgEYOfu7I8G+zKZUldkOcl7LyP+0fgze1SBhQRQDDcjsIy/mBoRGZpwxZIIS4FMFMBFMzWqQMRaYgLK3rEyw5ldeBJ2zmmXWrNZFpd4o7CihQ3SEqshCl6iOblETtRFBD+gJvaI37VF70T60z1npklb0HKA/oX19A5a+qbk=</latexit><latexit sha1_base64="Mo/xRxT931cfkgFBTqwAKFC4vrA=">AAACK3icbVDLSsNAFJ34rPUVdekmWIQKUhIVdFmqC5ct2Ac0JUymk3bo5MHMjVBC/seNv+JCFz5w6384SSNo64Vhzj3n3pl7jxtxJsE037Wl5ZXVtfXSRnlza3tnV9/b78gwFoS2SchD0XOxpJwFtA0MOO1FgmLf5bTrTq4zvXtPhWRhcAfTiA58PAqYxwgGRTl6o+UkN+dp1fYxjF0vkamTQHr6k+I8tdULYLshH8qpr67EhjGFTFOtJ45eMWtmHsYisApQQUU0Hf3ZHoYk9mkAhGMp+5YZwSDBAhjhNC3bsaQRJhM8on0FA+xTOUjyXVPjWDFDwwuFOgEYOfu7I8G+zKZUldkOcl7LyP+0fgze1SBhQRQDDcjsIy/mBoRGZpwxZIIS4FMFMBFMzWqQMRaYgLK3rEyw5ldeBJ2zmmXWrNZFpd4o7CihQ3SEqshCl6iOblETtRFBD+gJvaI37VF70T60z1npklb0HKA/oX19A5a+qbk=</latexit><latexit sha1_base64="Mo/xRxT931cfkgFBTqwAKFC4vrA=">AAACK3icbVDLSsNAFJ34rPUVdekmWIQKUhIVdFmqC5ct2Ac0JUymk3bo5MHMjVBC/seNv+JCFz5w6384SSNo64Vhzj3n3pl7jxtxJsE037Wl5ZXVtfXSRnlza3tnV9/b78gwFoS2SchD0XOxpJwFtA0MOO1FgmLf5bTrTq4zvXtPhWRhcAfTiA58PAqYxwgGRTl6o+UkN+dp1fYxjF0vkamTQHr6k+I8tdULYLshH8qpr67EhjGFTFOtJ45eMWtmHsYisApQQUU0Hf3ZHoYk9mkAhGMp+5YZwSDBAhjhNC3bsaQRJhM8on0FA+xTOUjyXVPjWDFDwwuFOgEYOfu7I8G+zKZUldkOcl7LyP+0fgze1SBhQRQDDcjsIy/mBoRGZpwxZIIS4FMFMBFMzWqQMRaYgLK3rEyw5ldeBJ2zmmXWrNZFpd4o7CihQ3SEqshCl6iOblETtRFBD+gJvaI37VF70T60z1npklb0HKA/oX19A5a+qbk=</latexit>

QD3(st+1,a
⇤
t+1|✓

�
D3)

<latexit sha1_base64="O1d8CyQKWtQFJCEtrpeFI8eCOfU="></latexit><latexit sha1_base64="O1d8CyQKWtQFJCEtrpeFI8eCOfU="></latexit><latexit sha1_base64="O1d8CyQKWtQFJCEtrpeFI8eCOfU="></latexit><latexit sha1_base64="O1d8CyQKWtQFJCEtrpeFI8eCOfU="></latexit>

st at<latexit sha1_base64="HYxRUNsGEbKYCOfcn6OJO0Ezpu8=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjiIiRF0WXRjcsK9gFNCJPppB06k4SZiVBC/sGNv+LGhSJu3bjzb5ykEbT1wIXDOfdy7z1BwqhUtv1lLC2vrK6t1zbqm1vbO7vm3n5XxqnApINjFot+gCRhNCIdRRUj/UQQxANGesHkuvB790RIGkd3apoQj6NRREOKkdKSb566HKlxEGYy9zOVu2OZIEwyq3mOef7jodLzzYZt2SXgInEq0gAV2r756Q5jnHISKcyQlAPHTpSXIaEoZiSvu6kketsEjchA0whxIr2s/CmHx1oZwjAWuiIFS/X3RIa4lFMe6M7iSjnvFeJ/3iBV4aWX0ShJFYnwbFGYMqhiWAQEh1QQrNhUE4QF1bdCPEYCYaVjrOsQnPmXF0m3aTm25dyeNVpXVRw1cAiOwAlwwAVogRvQBh2AwQN4Ai/g1Xg0no03433WumRUMwfgD4yPb/N7n3I=</latexit><latexit sha1_base64="HYxRUNsGEbKYCOfcn6OJO0Ezpu8=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjiIiRF0WXRjcsK9gFNCJPppB06k4SZiVBC/sGNv+LGhSJu3bjzb5ykEbT1wIXDOfdy7z1BwqhUtv1lLC2vrK6t1zbqm1vbO7vm3n5XxqnApINjFot+gCRhNCIdRRUj/UQQxANGesHkuvB790RIGkd3apoQj6NRREOKkdKSb566HKlxEGYy9zOVu2OZIEwyq3mOef7jodLzzYZt2SXgInEq0gAV2r756Q5jnHISKcyQlAPHTpSXIaEoZiSvu6kketsEjchA0whxIr2s/CmHx1oZwjAWuiIFS/X3RIa4lFMe6M7iSjnvFeJ/3iBV4aWX0ShJFYnwbFGYMqhiWAQEh1QQrNhUE4QF1bdCPEYCYaVjrOsQnPmXF0m3aTm25dyeNVpXVRw1cAiOwAlwwAVogRvQBh2AwQN4Ai/g1Xg0no03433WumRUMwfgD4yPb/N7n3I=</latexit><latexit sha1_base64="HYxRUNsGEbKYCOfcn6OJO0Ezpu8=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjiIiRF0WXRjcsK9gFNCJPppB06k4SZiVBC/sGNv+LGhSJu3bjzb5ykEbT1wIXDOfdy7z1BwqhUtv1lLC2vrK6t1zbqm1vbO7vm3n5XxqnApINjFot+gCRhNCIdRRUj/UQQxANGesHkuvB790RIGkd3apoQj6NRREOKkdKSb566HKlxEGYy9zOVu2OZIEwyq3mOef7jodLzzYZt2SXgInEq0gAV2r756Q5jnHISKcyQlAPHTpSXIaEoZiSvu6kketsEjchA0whxIr2s/CmHx1oZwjAWuiIFS/X3RIa4lFMe6M7iSjnvFeJ/3iBV4aWX0ShJFYnwbFGYMqhiWAQEh1QQrNhUE4QF1bdCPEYCYaVjrOsQnPmXF0m3aTm25dyeNVpXVRw1cAiOwAlwwAVogRvQBh2AwQN4Ai/g1Xg0no03433WumRUMwfgD4yPb/N7n3I=</latexit><latexit sha1_base64="HYxRUNsGEbKYCOfcn6OJO0Ezpu8=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjiIiRF0WXRjcsK9gFNCJPppB06k4SZiVBC/sGNv+LGhSJu3bjzb5ykEbT1wIXDOfdy7z1BwqhUtv1lLC2vrK6t1zbqm1vbO7vm3n5XxqnApINjFot+gCRhNCIdRRUj/UQQxANGesHkuvB790RIGkd3apoQj6NRREOKkdKSb566HKlxEGYy9zOVu2OZIEwyq3mOef7jodLzzYZt2SXgInEq0gAV2r756Q5jnHISKcyQlAPHTpSXIaEoZiSvu6kketsEjchA0whxIr2s/CmHx1oZwjAWuiIFS/X3RIa4lFMe6M7iSjnvFeJ/3iBV4aWX0ShJFYnwbFGYMqhiWAQEh1QQrNhUE4QF1bdCPEYCYaVjrOsQnPmXF0m3aTm25dyeNVpXVRw1cAiOwAlwwAVogRvQBh2AwQN4Ai/g1Xg0no03433WumRUMwfgD4yPb/N7n3I=</latexit>

st+1
<latexit sha1_base64="VIFvA22uXkaXlzBEUrfrC6v4cCs=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBEEoSQi6LLoxmUF+4A2hMl00g6dPJi5KZTQP3HjQhG3/ok7/8ZJm4W2Hhg4nHMv98wJUik0Os63tba+sbm1Xdmp7u7tHxzaR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxfeF3JlxpkcRPOE25F9FhLELBKBrJt+1+RHEUhLme+TleujPfrjl1Zw6yStyS1KBE07e/+oOEZRGPkUmqdc91UvRyqlAwyWfVfqZ5StmYDnnP0JhGXHv5PPmMnBtlQMJEmRcjmau/N3IaaT2NAjNZ5NTLXiH+5/UyDG+9XMRphjxmi0NhJgkmpKiBDITiDOXUEMqUMFkJG1FFGZqyqqYEd/nLq6R9VXeduvt4XWvclXVU4BTO4AJcuIEGPEATWsBgAs/wCm9Wbr1Y79bHYnTNKndO4A+szx+tvZOr</latexit><latexit sha1_base64="VIFvA22uXkaXlzBEUrfrC6v4cCs=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBEEoSQi6LLoxmUF+4A2hMl00g6dPJi5KZTQP3HjQhG3/ok7/8ZJm4W2Hhg4nHMv98wJUik0Os63tba+sbm1Xdmp7u7tHxzaR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxfeF3JlxpkcRPOE25F9FhLELBKBrJt+1+RHEUhLme+TleujPfrjl1Zw6yStyS1KBE07e/+oOEZRGPkUmqdc91UvRyqlAwyWfVfqZ5StmYDnnP0JhGXHv5PPmMnBtlQMJEmRcjmau/N3IaaT2NAjNZ5NTLXiH+5/UyDG+9XMRphjxmi0NhJgkmpKiBDITiDOXUEMqUMFkJG1FFGZqyqqYEd/nLq6R9VXeduvt4XWvclXVU4BTO4AJcuIEGPEATWsBgAs/wCm9Wbr1Y79bHYnTNKndO4A+szx+tvZOr</latexit><latexit sha1_base64="VIFvA22uXkaXlzBEUrfrC6v4cCs=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBEEoSQi6LLoxmUF+4A2hMl00g6dPJi5KZTQP3HjQhG3/ok7/8ZJm4W2Hhg4nHMv98wJUik0Os63tba+sbm1Xdmp7u7tHxzaR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxfeF3JlxpkcRPOE25F9FhLELBKBrJt+1+RHEUhLme+TleujPfrjl1Zw6yStyS1KBE07e/+oOEZRGPkUmqdc91UvRyqlAwyWfVfqZ5StmYDnnP0JhGXHv5PPmMnBtlQMJEmRcjmau/N3IaaT2NAjNZ5NTLXiH+5/UyDG+9XMRphjxmi0NhJgkmpKiBDITiDOXUEMqUMFkJG1FFGZqyqqYEd/nLq6R9VXeduvt4XWvclXVU4BTO4AJcuIEGPEATWsBgAs/wCm9Wbr1Y79bHYnTNKndO4A+szx+tvZOr</latexit><latexit sha1_base64="VIFvA22uXkaXlzBEUrfrC6v4cCs=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBEEoSQi6LLoxmUF+4A2hMl00g6dPJi5KZTQP3HjQhG3/ok7/8ZJm4W2Hhg4nHMv98wJUik0Os63tba+sbm1Xdmp7u7tHxzaR8dtnWSK8RZLZKK6AdVcipi3UKDk3VRxGgWSd4LxfeF3JlxpkcRPOE25F9FhLELBKBrJt+1+RHEUhLme+TleujPfrjl1Zw6yStyS1KBE07e/+oOEZRGPkUmqdc91UvRyqlAwyWfVfqZ5StmYDnnP0JhGXHv5PPmMnBtlQMJEmRcjmau/N3IaaT2NAjNZ5NTLXiH+5/UyDG+9XMRphjxmi0NhJgkmpKiBDITiDOXUEMqUMFkJG1FFGZqyqqYEd/nLq6R9VXeduvt4XWvclXVU4BTO4AJcuIEGPEATWsBgAs/wCm9Wbr1Y79bHYnTNKndO4A+szx+tvZOr</latexit>

rt<latexit sha1_base64="mOM2icvi/QBM8hKWM53HozW+Nvs=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DWMplO2qGTSZi5UUrIf7hxoYhb/8Wdf+OkzUJbDwwczrmXe+b4sRQGXffbWVldW9/YLG2Vt3d29/YrB4ctEyWa8SaLZKQ7PjVcCsWbKFDyTqw5DX3J2/7kJvfbj1wbEal7nMa8H9KREoFgFK300Aspjv0g1dkgxWxQqbo1dwayTLyCVKFAY1D56g0jloRcIZPUmK7nxthPqUbBJM/KvcTwmLIJHfGupYqG3PTTWeqMnFplSIJI26eQzNTfGykNjZmGvp3MU5pFLxf/87oJBlf9VKg4Qa7Y/FCQSIIRySsgQ6E5Qzm1hDItbFbCxlRThraosi3BW/zyMmmd1zy35t1dVOvXRR0lOIYTOAMPLqEOt9CAJjDQ8Ayv8OY8OS/Ou/MxH11xip0j+APn8wdTTpMJ</latexit><latexit sha1_base64="mOM2icvi/QBM8hKWM53HozW+Nvs=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DWMplO2qGTSZi5UUrIf7hxoYhb/8Wdf+OkzUJbDwwczrmXe+b4sRQGXffbWVldW9/YLG2Vt3d29/YrB4ctEyWa8SaLZKQ7PjVcCsWbKFDyTqw5DX3J2/7kJvfbj1wbEal7nMa8H9KREoFgFK300Aspjv0g1dkgxWxQqbo1dwayTLyCVKFAY1D56g0jloRcIZPUmK7nxthPqUbBJM/KvcTwmLIJHfGupYqG3PTTWeqMnFplSIJI26eQzNTfGykNjZmGvp3MU5pFLxf/87oJBlf9VKg4Qa7Y/FCQSIIRySsgQ6E5Qzm1hDItbFbCxlRThraosi3BW/zyMmmd1zy35t1dVOvXRR0lOIYTOAMPLqEOt9CAJjDQ8Ayv8OY8OS/Ou/MxH11xip0j+APn8wdTTpMJ</latexit><latexit sha1_base64="mOM2icvi/QBM8hKWM53HozW+Nvs=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DWMplO2qGTSZi5UUrIf7hxoYhb/8Wdf+OkzUJbDwwczrmXe+b4sRQGXffbWVldW9/YLG2Vt3d29/YrB4ctEyWa8SaLZKQ7PjVcCsWbKFDyTqw5DX3J2/7kJvfbj1wbEal7nMa8H9KREoFgFK300Aspjv0g1dkgxWxQqbo1dwayTLyCVKFAY1D56g0jloRcIZPUmK7nxthPqUbBJM/KvcTwmLIJHfGupYqG3PTTWeqMnFplSIJI26eQzNTfGykNjZmGvp3MU5pFLxf/87oJBlf9VKg4Qa7Y/FCQSIIRySsgQ6E5Qzm1hDItbFbCxlRThraosi3BW/zyMmmd1zy35t1dVOvXRR0lOIYTOAMPLqEOt9CAJjDQ8Ayv8OY8OS/Ou/MxH11xip0j+APn8wdTTpMJ</latexit><latexit sha1_base64="mOM2icvi/QBM8hKWM53HozW+Nvs=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DWMplO2qGTSZi5UUrIf7hxoYhb/8Wdf+OkzUJbDwwczrmXe+b4sRQGXffbWVldW9/YLG2Vt3d29/YrB4ctEyWa8SaLZKQ7PjVcCsWbKFDyTqw5DX3J2/7kJvfbj1wbEal7nMa8H9KREoFgFK300Aspjv0g1dkgxWxQqbo1dwayTLyCVKFAY1D56g0jloRcIZPUmK7nxthPqUbBJM/KvcTwmLIJHfGupYqG3PTTWeqMnFplSIJI26eQzNTfGykNjZmGvp3MU5pFLxf/87oJBlf9VKg4Qa7Y/FCQSIIRySsgQ6E5Qzm1hDItbFbCxlRThraosi3BW/zyMmmd1zy35t1dVOvXRR0lOIYTOAMPLqEOt9CAJjDQ8Ayv8OY8OS/Ou/MxH11xip0j+APn8wdTTpMJ</latexit>

ŝj ! ŝj+1
<latexit sha1_base64="k6Gh2R/rfzdFKVKkH3yCTSZrHbM=">AAACHnicbVDJSgNBEK1xjXEb9ehlMAqCEGYE0WPQi8cIZoFMCD2dnqRNz0J3jRKG+RIvfoVnvXhQRPCkH+LdznLQJA8KHu9VUVXPiwVXaNvfxtz8wuLScm4lv7q2vrFpbm1XVZRIyio0EpGse0QxwUNWQY6C1WPJSOAJVvN6FwO/dsuk4lF4jf2YNQPSCbnPKUEttcwTt0swdQOCXc9PVZa10pvMlbzTRSJldDfDPnKyllmwi/YQ1jRxxqRQ2v95fAKAcsv8dNsRTQIWIhVEqYZjx9hMiUROBcvybqJYTGiPdFhD05AETDXT4XuZdaCVtuVHUleI1lD9O5GSQKl+4OnOwaFq0huIs7xGgv5ZM+VhnCAL6WiRnwgLI2uQldXmklEUfU0IlVzfatEukYSiTjSvQ3AmX54m1eOiYxedK6dQOocRcrALe3AIDpxCCS6hDBWgcA/P8ApvxoPxYrwbH6PWOWM8swP/YHz9AsERp6A=</latexit><latexit sha1_base64="QxkyHzPXLZBWu7Iw8e/+sQCnbkI=">AAACHnicbVDLSsNAFJ3UV219RF26CVZBEEoiiC6LblxWsA9oSphMJ+3YyYOZm0oJ+RI3foV7EVwoIrjSD9G1k7YLbXvgwuGce7n3HjfiTIJpfmm5hcWl5ZX8aqG4tr6xqW9t12UYC0JrJOShaLpYUs4CWgMGnDYjQbHvctpw+xeZ3xhQIVkYXMMwom0fdwPmMYJBSY5+YvcwJLaPoed6iUxTJ7lJbcG6PcBChLdz7CMrdfSSWTZHMGaJNSGlyv73w9Og+FN19A+7E5LYpwEQjqVsWWYE7QQLYITTtGDHkkaY9HGXthQNsE9lOxm9lxoHSukYXihUBWCM1L8TCfalHPqu6swOldNeJs7zWjF4Z+2EBVEMNCDjRV7MDQiNLCujwwQlwIeKYCKYutUgPSwwAZVoQYVgTb88S+rHZcssW1dWqXKOxsijXbSHDpGFTlEFXaIqqiGC7tAjekGv2r32rL1p7+PWnDaZ2UH/oH3+ArmxqRo=</latexit><latexit sha1_base64="QxkyHzPXLZBWu7Iw8e/+sQCnbkI=">AAACHnicbVDLSsNAFJ3UV219RF26CVZBEEoiiC6LblxWsA9oSphMJ+3YyYOZm0oJ+RI3foV7EVwoIrjSD9G1k7YLbXvgwuGce7n3HjfiTIJpfmm5hcWl5ZX8aqG4tr6xqW9t12UYC0JrJOShaLpYUs4CWgMGnDYjQbHvctpw+xeZ3xhQIVkYXMMwom0fdwPmMYJBSY5+YvcwJLaPoed6iUxTJ7lJbcG6PcBChLdz7CMrdfSSWTZHMGaJNSGlyv73w9Og+FN19A+7E5LYpwEQjqVsWWYE7QQLYITTtGDHkkaY9HGXthQNsE9lOxm9lxoHSukYXihUBWCM1L8TCfalHPqu6swOldNeJs7zWjF4Z+2EBVEMNCDjRV7MDQiNLCujwwQlwIeKYCKYutUgPSwwAZVoQYVgTb88S+rHZcssW1dWqXKOxsijXbSHDpGFTlEFXaIqqiGC7tAjekGv2r32rL1p7+PWnDaZ2UH/oH3+ArmxqRo=</latexit><latexit sha1_base64="OFic8F0XqOcM0SMyg/gcIBrXNPs=">AAACHnicbVDLSsNAFJ34rPUVdekmWARBKBlBdFl047KCfUBTwmQ6acZOHszcKCXkS9z4K25cKCK40r9x0mahbQ9cOJxzL/fe4yWCK7DtH2NpeWV1bb2yUd3c2t7ZNff22ypOJWUtGotYdj2imOARawEHwbqJZCT0BOt4o+vC7zwwqXgc3cE4Yf2QDCPuc0pAS6557gQEMickEHh+pvLcze5zR/JhAETK+HGBfYpz16zZdXsCa57gktRQiaZrfjmDmKYhi4AKolQP2wn0MyKBU8HyqpMqlhA6IkPW0zQiIVP9bPJebh1rZWD5sdQVgTVR/05kJFRqHHq6szhUzXqFuMjrpeBf9jMeJSmwiE4X+amwILaKrKwBl4yCGGtCqOT6VosGRBIKOtGqDgHPvjxP2md1bNfxLa41rso4KugQHaEThNEFaqAb1EQtRNETekFv6N14Nl6ND+Nz2rpklDMH6B+M71/2oaTR</latexit>

Inner Environment

r̂j
<latexit sha1_base64="llVo5qsgrpLxZVizkBi9SRNMn/c=">AAAB/XicbVC7TsMwFL0pr1Je4bGxRBQkpiphgbGChbFI9CE1UeS4TmvqOJHtIJUo4ldYGECIEVa+gY0PYcdpO0DLkSwdnXOv7vEJEkalsu0vo7SwuLS8Ul6trK1vbG6Z2zstGacCkyaOWSw6AZKEUU6aiipGOokgKAoYaQfDi8Jv3xIhacyv1SghXoT6nIYUI6Ul39xzB0hlboTUIAgzked+dpP7ZtWu2WNY88SZkmr98PvtAwAavvnp9mKcRoQrzJCUXcdOlJchoShmJK+4qSQJwkPUJ11NOYqI9LJx+tw60krPCmOhH1fWWP29kaFIylEU6Mkippz1CvE/r5uq8MzLKE9SRTieHApTZqnYKqqwelQQrNhIE4QF1VktPEACYaULq+gSnNkvz5PWSc2xa86VU62fwwRl2IcDOAYHTqEOl9CAJmC4gwd4gmfj3ng0XozXyWjJmO7swh8Y7z9xQ5jJ</latexit><latexit sha1_base64="JGanwFN6dOCVQ2hFA/D4RxwYnIs=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZCLPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9Rtp45pD</latexit><latexit sha1_base64="JGanwFN6dOCVQ2hFA/D4RxwYnIs=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZCLPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9Rtp45pD</latexit><latexit sha1_base64="KZMWv/qX05u6jsdsCJzwvuo+KMo=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITFXCAmMFC2OR6ENqo8hxndbUcSLbQSpRxK+wMIAQK//Bxt/gtBmg5UiWjs65V/f4BAlnSjvOt1VZWV1b36hu1ra2d3b37P2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaDyXXhdx+oVCwWd3qaUC/CI8FCRrA2km8fDcZYZ4MI63EQZjLP/ew+9+2603BmQMvELUkdSrR8+2swjEkaUaEJx0r1XSfRXoalZoTTvDZIFU0wmeAR7RsqcESVl83S5+jUKEMUxtI8odFM/b2R4UipaRSYySKmWvQK8T+vn+rw0suYSFJNBZkfClOOdIyKKtCQSUo0nxqCiWQmKyJjLDHRprCaKcFd/PIy6Zw3XKfh3rr15lVZRxWO4QTOwIULaMINtKANBB7hGV7hzXqyXqx362M+WrHKnUP4A+vzB6bTlfo=</latexit>

Mini-Batch
Sampling

Transitions

Store Transitions{ŝj , âj , r̂j , ŝj+1}
<latexit sha1_base64="TUBo/xvnoFYPenoASt0RPkLfOoU=">AAACRXicbZA7T8MwFIVveJbyKjCyWBQkJFCVsMBYwcJYJPqQmihyXKc1dR6yHaQqyt9iRizsbPwDFgYQsILTdqCPK1k6+s699vXxYs6kMs1XY2FxaXlltbBWXN/Y3Nou7ew2ZJQIQusk4pFoeVhSzkJaV0xx2ooFxYHHadPrX+V+854KyaLwVg1i6gS4GzKfEaw0cku2ndo9rFI7wKrn+anMMje9y07RBMVzqZhLRzecWJmduaWyWTGHhWaFNRbl6uH3wyMA1NzSi92JSBLQUBGOpWxbZqycFAvFCKdZ0U4kjTHp4y5taxnigEonHaaQoSNNOsiPhD6hQkP6fyLFgZSDwNOd+apy2svhPK+dKP/CSVkYJ4qGZPSQn3CkIpRHijpMUKL4QAtMBNO7ItLDAhOlgy/qEKzpL8+KxlnFMivWjVWuXsKoCrAPB3AMFpxDFa6hBnUg8ARv8AGfxrPxbnwZP6PWBWM8swcTZfz+AXuauBg=</latexit><latexit sha1_base64="36seqUJPbgG7nP+Eki9oxpTXUxY=">AAACRXicbZC7TsMwFIadcistlwAji0VBQgJVCQuMFSyMRaIXqYkix3VaU+ci26lURXktHgAGdjbegIUBBF3BaTrQy5Es/fr+c+zj340YFdIw3rTCyura+kZxs1Te2t7Z1ff2myKMOSYNHLKQt10kCKMBaUgqGWlHnCDfZaTlDm4yvzUkXNAwuJejiNg+6gXUoxhJhRzdshKrj2Ri+Uj2XS8RaeokD+k5nKFoKeVLaX7DmZlaqaNXjKoxKbgozKmo1I5/Hp+H5XHd0V+tbohjnwQSMyRExzQiaSeIS4oZSUtWLEiE8AD1SEfJAPlE2MkkhRSeKNKFXsjVCSSc0P8TCfKFGPmu6sxWFfNeBpd5nVh6V3ZCgyiWJMD5Q17MoAxhFinsUk6wZCMlEOZU7QpxH3GEpQq+pEIw57+8KJoXVdOomndmpXYN8iqCQ3AEToEJLkEN3II6aAAMnsA7+ARf2ov2oX1r47y1oE1nDsBMab9/dDq5kg==</latexit><latexit sha1_base64="36seqUJPbgG7nP+Eki9oxpTXUxY=">AAACRXicbZC7TsMwFIadcistlwAji0VBQgJVCQuMFSyMRaIXqYkix3VaU+ci26lURXktHgAGdjbegIUBBF3BaTrQy5Es/fr+c+zj340YFdIw3rTCyura+kZxs1Te2t7Z1ff2myKMOSYNHLKQt10kCKMBaUgqGWlHnCDfZaTlDm4yvzUkXNAwuJejiNg+6gXUoxhJhRzdshKrj2Ri+Uj2XS8RaeokD+k5nKFoKeVLaX7DmZlaqaNXjKoxKbgozKmo1I5/Hp+H5XHd0V+tbohjnwQSMyRExzQiaSeIS4oZSUtWLEiE8AD1SEfJAPlE2MkkhRSeKNKFXsjVCSSc0P8TCfKFGPmu6sxWFfNeBpd5nVh6V3ZCgyiWJMD5Q17MoAxhFinsUk6wZCMlEOZU7QpxH3GEpQq+pEIw57+8KJoXVdOomndmpXYN8iqCQ3AEToEJLkEN3II6aAAMnsA7+ARf2ov2oX1r47y1oE1nDsBMab9/dDq5kg==</latexit><latexit sha1_base64="Mh7X6FFd4/oNG8POOACbIqdzk+A=">AAACRXicbZBLSwMxFIUzPmt9jbp0EyyCoJSJG10W3bisYB/QGYZMmmljMw+SjFDC/Dk37t35D9y4UMStZtpZ2MeFwOE79yY3J0g5k8px3qyV1bX1jc3KVnV7Z3dv3z44bMskE4S2SMIT0Q2wpJzFtKWY4rSbCoqjgNNOMLot/M4TFZIl8YMap9SL8CBmISNYGeTbrqvdIVbajbAaBqGWee7rx/wCzlC8lIqldHrDOcrd3LdrTt2ZFFwUqBQ1UFbTt1/dfkKyiMaKcCxlDzmp8jQWihFO86qbSZpiMsID2jMyxhGVnp6kkMNTQ/owTIQ5sYIT+n9C40jKcRSYzmJVOe8VcJnXy1R47WkWp5miMZk+FGYcqgQWkcI+E5QoPjYCE8HMrpAMscBEmeCrJgQ0/+VF0b6sI6eO7lGtcVPGUQHH4AScAQSuQAPcgSZoAQKewTv4BF/Wi/VhfVs/09YVq5w5AjNl/f4BsSq1SQ==</latexit>

TD3 Replay Buffer

TD3 Critic Mean-Square Loss Function

TD3 Target
Critic 1

TD3 Critic 1
✓P1(t+ 1) =

✓P1(t)� ↵Pcr✓P1
loss(✓P1)

<latexit sha1_base64="M7OySxjcMjGMsl2CpEAbl4bCKm0="></latexit><latexit sha1_base64="M7OySxjcMjGMsl2CpEAbl4bCKm0="></latexit><latexit sha1_base64="M7OySxjcMjGMsl2CpEAbl4bCKm0="></latexit><latexit sha1_base64="M7OySxjcMjGMsl2CpEAbl4bCKm0="></latexit>

TD3 Critic 2
✓P2(t+ 1) =

✓P2(t)� ↵Pcr✓P2
loss(✓P2)

<latexit sha1_base64="tWeXIwpqYR4aQ/IF+lspwopdJKw="></latexit><latexit sha1_base64="tWeXIwpqYR4aQ/IF+lspwopdJKw="></latexit><latexit sha1_base64="tWeXIwpqYR4aQ/IF+lspwopdJKw="></latexit><latexit sha1_base64="tWeXIwpqYR4aQ/IF+lspwopdJKw="></latexit>

TD3 Target
Critic 2

TD3 Target
Actor

TD3 Actor
✓µ(t+ 1) =

✓µ(t) + ↵Par✓µJ(✓)
<latexit sha1_base64="u7TATEiaXapabiQ1qSe4Y6Mgbpk="></latexit><latexit sha1_base64="u7TATEiaXapabiQ1qSe4Y6Mgbpk="></latexit><latexit sha1_base64="u7TATEiaXapabiQ1qSe4Y6Mgbpk="></latexit><latexit sha1_base64="u7TATEiaXapabiQ1qSe4Y6Mgbpk="></latexit>

TD3 Actor Gradient

r✓µJ(✓) ⇡
1

NP

NPX

t=1

raQP (ŝt, a|✓P1)r✓µµ(ŝt|✓µ)
<latexit sha1_base64="fWTJhrMHYNIMhH3o2iw2AtHgGTE="></latexit><latexit sha1_base64="fWTJhrMHYNIMhH3o2iw2AtHgGTE="></latexit><latexit sha1_base64="fWTJhrMHYNIMhH3o2iw2AtHgGTE="></latexit><latexit sha1_base64="fWTJhrMHYNIMhH3o2iw2AtHgGTE="></latexit>

N�
<latexit sha1_base64="iN9FTAllvacYGHbNPTEgEOPMfCo=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEN5ZEBF0W3biSCvYBbSyT6aQdOpmEmYlQQ77EjQtF3Pop7vwbJ20W2npg4HDOvdwzx485U9pxvq3Syura+kZ5s7K1vbNbtff22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9e533mkUrFI3OtpTL0QjwQLGMHaSAO72g+xHhPM09vsIT3NBnbNqTszoGXiFqQGBZoD+6s/jEgSUqEJx0r1XCfWXoqlZoTTrNJPFI0xmeAR7RkqcEiVl86CZ+jYKEMURNI8odFM/b2R4lCpaeibyTymWvRy8T+vl+jg0kuZiBNNBZkfChKOdITyFtCQSUo0nxqCiWQmKyJjLDHRpquKKcFd/PIyaZ/VXafu3p3XGldFHWU4hCM4ARcuoAE30IQWEEjgGV7hzXqyXqx362M+WrKKnQP4A+vzB+6Wk0A=</latexit><latexit sha1_base64="iN9FTAllvacYGHbNPTEgEOPMfCo=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEN5ZEBF0W3biSCvYBbSyT6aQdOpmEmYlQQ77EjQtF3Pop7vwbJ20W2npg4HDOvdwzx485U9pxvq3Syura+kZ5s7K1vbNbtff22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9e533mkUrFI3OtpTL0QjwQLGMHaSAO72g+xHhPM09vsIT3NBnbNqTszoGXiFqQGBZoD+6s/jEgSUqEJx0r1XCfWXoqlZoTTrNJPFI0xmeAR7RkqcEiVl86CZ+jYKEMURNI8odFM/b2R4lCpaeibyTymWvRy8T+vl+jg0kuZiBNNBZkfChKOdITyFtCQSUo0nxqCiWQmKyJjLDHRpquKKcFd/PIyaZ/VXafu3p3XGldFHWU4hCM4ARcuoAE30IQWEEjgGV7hzXqyXqx362M+WrKKnQP4A+vzB+6Wk0A=</latexit><latexit sha1_base64="iN9FTAllvacYGHbNPTEgEOPMfCo=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEN5ZEBF0W3biSCvYBbSyT6aQdOpmEmYlQQ77EjQtF3Pop7vwbJ20W2npg4HDOvdwzx485U9pxvq3Syura+kZ5s7K1vbNbtff22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9e533mkUrFI3OtpTL0QjwQLGMHaSAO72g+xHhPM09vsIT3NBnbNqTszoGXiFqQGBZoD+6s/jEgSUqEJx0r1XCfWXoqlZoTTrNJPFI0xmeAR7RkqcEiVl86CZ+jYKEMURNI8odFM/b2R4lCpaeibyTymWvRy8T+vl+jg0kuZiBNNBZkfChKOdITyFtCQSUo0nxqCiWQmKyJjLDHRpquKKcFd/PIyaZ/VXafu3p3XGldFHWU4hCM4ARcuoAE30IQWEEjgGV7hzXqyXqx362M+WrKKnQP4A+vzB+6Wk0A=</latexit><latexit sha1_base64="iN9FTAllvacYGHbNPTEgEOPMfCo=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEN5ZEBF0W3biSCvYBbSyT6aQdOpmEmYlQQ77EjQtF3Pop7vwbJ20W2npg4HDOvdwzx485U9pxvq3Syura+kZ5s7K1vbNbtff22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9e533mkUrFI3OtpTL0QjwQLGMHaSAO72g+xHhPM09vsIT3NBnbNqTszoGXiFqQGBZoD+6s/jEgSUqEJx0r1XCfWXoqlZoTTrNJPFI0xmeAR7RkqcEiVl86CZ+jYKEMURNI8odFM/b2R4lCpaeibyTymWvRy8T+vl+jg0kuZiBNNBZkfChKOdITyFtCQSUo0nxqCiWQmKyJjLDHRpquKKcFd/PIyaZ/VXafu3p3XGldFHWU4hCM4ARcuoAE30IQWEEjgGV7hzXqyXqx362M+WrKKnQP4A+vzB+6Wk0A=</latexit>

✓�
µ  

⌧✓µ + (1� ⌧)✓�
µ

<latexit sha1_base64="bkvXabZ/GqjOyhujyW1R7fbVUC0="></latexit><latexit sha1_base64="bkvXabZ/GqjOyhujyW1R7fbVUC0="></latexit><latexit sha1_base64="bkvXabZ/GqjOyhujyW1R7fbVUC0="></latexit><latexit sha1_base64="bkvXabZ/GqjOyhujyW1R7fbVUC0="></latexit>

✓�
P1
 

⌧✓P1 + (1� ⌧)✓�
P1<latexit sha1_base64="AEOo6ijLfpRAEpli715zhJ7nYV0="></latexit><latexit sha1_base64="AEOo6ijLfpRAEpli715zhJ7nYV0="></latexit><latexit sha1_base64="AEOo6ijLfpRAEpli715zhJ7nYV0="></latexit><latexit sha1_base64="AEOo6ijLfpRAEpli715zhJ7nYV0="></latexit>

✓�
P2
 

⌧✓P2 + (1� ⌧)✓�
P2<latexit sha1_base64="0T4ZFOtyEZoLPekXk6VQOTnQA0s="></latexit><latexit sha1_base64="0T4ZFOtyEZoLPekXk6VQOTnQA0s="></latexit><latexit sha1_base64="0T4ZFOtyEZoLPekXk6VQOTnQA0s="></latexit><latexit sha1_base64="0T4ZFOtyEZoLPekXk6VQOTnQA0s="></latexit>

N
<latexit sha1_base64="EfBRjRqu0R2qVXC5kPfTwkrVWMk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl040oq2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2f1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAHTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDhA+RZA==</latexit><latexit sha1_base64="EfBRjRqu0R2qVXC5kPfTwkrVWMk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl040oq2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2f1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAHTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDhA+RZA==</latexit><latexit sha1_base64="EfBRjRqu0R2qVXC5kPfTwkrVWMk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl040oq2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2f1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAHTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDhA+RZA==</latexit><latexit sha1_base64="EfBRjRqu0R2qVXC5kPfTwkrVWMk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl040oq2Ae0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2f1sUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXd9+r+w2WtcVPUUYYTOIVz8OEKGnAHTWgBBQXP8ApvDjovzrvzsRgtOcXOMfyB8/kDhA+RZA==</latexit>

âj
<latexit sha1_base64="9z1nTdK+m3dU+wb6kcfMIvtpupc=">AAAB/XicbVC7TsMwFL0pr1Je4bGxRBQkpiphgbGChbFI9CE1UeS4TmvqOJHtIJUo4ldYGECIEVa+gY0PYcdpO0DLkSwdnXOv7vEJEkalsu0vo7SwuLS8Ul6trK1vbG6Z2zstGacCkyaOWSw6AZKEUU6aiipGOokgKAoYaQfDi8Jv3xIhacyv1SghXoT6nIYUI6Ul39xzB0hlboTUIAgzlOd+dpP7ZtWu2WNY88SZkmr98PvtAwAavvnp9mKcRoQrzJCUXcdOlJchoShmJK+4qSQJwkPUJ11NOYqI9LJx+tw60krPCmOhH1fWWP29kaFIylEU6Mkippz1CvE/r5uq8MzLKE9SRTieHApTZqnYKqqwelQQrNhIE4QF1VktPEACYaULq+gSnNkvz5PWSc2xa86VU62fwwRl2IcDOAYHTqEOl9CAJmC4gwd4gmfj3ng0XozXyWjJmO7swh8Y7z9XGZi4</latexit><latexit sha1_base64="H5zPGzVxZObKW+PDQ0NYob0pzBQ=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZDjPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9RtPuZoy</latexit><latexit sha1_base64="H5zPGzVxZObKW+PDQ0NYob0pzBQ=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZDjPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9RtPuZoy</latexit><latexit sha1_base64="KGWgNiwFikZH0dFzRQtdjI4Dwa0=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITFXCAmMFC2OR6ENqo8hxndbUcSLbQSpRxK+wMIAQK//Bxt/gtBmg5UiWjs65V/f4BAlnSjvOt1VZWV1b36hu1ra2d3b37P2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaDyXXhdx+oVCwWd3qaUC/CI8FCRrA2km8fDcZYZ4MI63EQZjjP/ew+9+2603BmQMvELUkdSrR8+2swjEkaUaEJx0r1XSfRXoalZoTTvDZIFU0wmeAR7RsqcESVl83S5+jUKEMUxtI8odFM/b2R4UipaRSYySKmWvQK8T+vn+rw0suYSFJNBZkfClOOdIyKKtCQSUo0nxqCiWQmKyJjLDHRprCaKcFd/PIy6Zw3XKfh3rr15lVZRxWO4QTOwIULaMINtKANBB7hGV7hzXqyXqx362M+WrHKnUP4A+vzB4yplek=</latexit>

ŝj
<latexit sha1_base64="Op52Xaf+wFIdl98U2RiYrHMWnOo=">AAAB/XicbVC7TsMwFL0pr1Je4bGxRBQkpiphgbGChbFI9CE1UeS4TmvqOJHtIJUo4ldYGECIEVa+gY0PYcdpO0DLkSwdnXOv7vEJEkalsu0vo7SwuLS8Ul6trK1vbG6Z2zstGacCkyaOWSw6AZKEUU6aiipGOokgKAoYaQfDi8Jv3xIhacyv1SghXoT6nIYUI6Ul39xzB0hlboTUIAgzmed+dpP7ZtWu2WNY88SZkmr98PvtAwAavvnp9mKcRoQrzJCUXcdOlJchoShmJK+4qSQJwkPUJ11NOYqI9LJx+tw60krPCmOhH1fWWP29kaFIylEU6Mkippz1CvE/r5uq8MzLKE9SRTieHApTZqnYKqqwelQQrNhIE4QF1VktPEACYaULq+gSnNkvz5PWSc2xa86VU62fwwRl2IcDOAYHTqEOl9CAJmC4gwd4gmfj3ng0XozXyWjJmO7swh8Y7z9yzZjK</latexit><latexit sha1_base64="atcpUerFLwxDaDGHqpxDr3Gr1Bw=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZDLPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9RtrbZpE</latexit><latexit sha1_base64="atcpUerFLwxDaDGHqpxDr3Gr1Bw=">AAAB/XicbVC5TsNAFHwOV0g4zNHRrAhIVJFNA2UEDWWQyCHFlrXerJMl60O760jBsvgVGgoQooQP4A/o+BCo2RwFBEZaaTTznt7s+AlnUlnWh1FYWFxaXimulspr6xub5tZ2U8apILRBYh6Lto8l5SyiDcUUp+1EUBz6nLb8wfnYbw2pkCyOrtQooW6IexELGMFKS5656/SxypwQq74fZDLPvew698yKVbUmQH+JPSOV2sHny9uw/FX3zHenG5M0pJEiHEvZsa1EuRkWihFO85KTSppgMsA92tE0wiGVbjZJn6NDrXRREAv9IoUm6s+NDIdSjkJfT45jynlvLP7ndVIVnLoZi5JU0YhMDwUpRypG4ypQlwlKFB9pgolgOisifSwwUbqwki7Bnv/yX9I8rtpW1b60K7UzmKIIe7APR2DDCdTgAurQAAI3cAcP8GjcGvfGk/E8HS0Ys50d+AXj9RtrbZpE</latexit><latexit sha1_base64="J2NhVw3vOpKzxlDksAFpsY7isZE=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITFXCAmMFC2OR6ENqo8hxndbUcSLbQSpRxK+wMIAQK//Bxt/gtBmg5UiWjs65V/f4BAlnSjvOt1VZWV1b36hu1ra2d3b37P2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaDyXXhdx+oVCwWd3qaUC/CI8FCRrA2km8fDcZYZ4MI63EQZirP/ew+9+2603BmQMvELUkdSrR8+2swjEkaUaEJx0r1XSfRXoalZoTTvDZIFU0wmeAR7RsqcESVl83S5+jUKEMUxtI8odFM/b2R4UipaRSYySKmWvQK8T+vn+rw0suYSFJNBZkfClOOdIyKKtCQSUo0nxqCiWQmKyJjLDHRprCaKcFd/PIy6Zw3XKfh3rr15lVZRxWO4QTOwIULaMINtKANBB7hGV7hzXqyXqx362M+WrHKnUP4A+vzB6hdlfs=</latexit>

NP<latexit sha1_base64="/NtxLhGZKUjAXnK7fX8s4ws9c5g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+3pz2qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9h8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHvxGOoQ==</latexit><latexit sha1_base64="/NtxLhGZKUjAXnK7fX8s4ws9c5g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+3pz2qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9h8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHvxGOoQ==</latexit><latexit sha1_base64="/NtxLhGZKUjAXnK7fX8s4ws9c5g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+3pz2qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9h8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHvxGOoQ==</latexit><latexit sha1_base64="/NtxLhGZKUjAXnK7fX8s4ws9c5g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+3pz2qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9h8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHvxGOoQ==</latexit>

QP (ŝt, ât|✓P1)<latexit sha1_base64="zuKDDwsfPIppaZdZZRMI/TLo0+Y="></latexit><latexit sha1_base64="zuKDDwsfPIppaZdZZRMI/TLo0+Y="></latexit><latexit sha1_base64="zuKDDwsfPIppaZdZZRMI/TLo0+Y="></latexit><latexit sha1_base64="zuKDDwsfPIppaZdZZRMI/TLo0+Y="></latexit>
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<latexit sha1_base64="EkDjTuj735Rn7WHSf2TQ81taMVI="></latexit><latexit sha1_base64="EkDjTuj735Rn7WHSf2TQ81taMVI="></latexit><latexit sha1_base64="EkDjTuj735Rn7WHSf2TQ81taMVI="></latexit><latexit sha1_base64="EkDjTuj735Rn7WHSf2TQ81taMVI="></latexit>

The Chain Rule

r̂t<latexit sha1_base64="xSJ+uD1kWLL/j03IEbJF674LCAg=">AAAB/XicbVDLSsNAFJ3UV62v+ti5GSyCq5KIoMuiG5cV7AOaECbTSTt0MgkzN0INwV9x40IRt/6HO//GSZuFth4YOJxzL/fMCRLBNdj2t1VZWV1b36hu1ra2d3b36vsHXR2nirIOjUWs+gHRTHDJOsBBsH6iGIkCwXrB5Kbwew9MaR7Le5gmzIvISPKQUwJG8utH7phA5kYExkGYqTz3M8j9esNu2jPgZeKUpIFKtP36lzuMaRoxCVQQrQeOnYCXEQWcCpbX3FSzhNAJGbGBoZJETHvZLH2OT40yxGGszJOAZ+rvjYxEWk+jwEwWMfWiV4j/eYMUwisv4zJJgUk6PxSmAkOMiyrwkCtGQUwNIVRxkxXTMVGEgimsZkpwFr+8TLrnTcduOncXjdZ1WUcVHaMTdIYcdIla6Ba1UQdR9Iie0St6s56sF+vd+piPVqxy5xD9gfX5A7b1lgc=</latexit><latexit sha1_base64="xSJ+uD1kWLL/j03IEbJF674LCAg=">AAAB/XicbVDLSsNAFJ3UV62v+ti5GSyCq5KIoMuiG5cV7AOaECbTSTt0MgkzN0INwV9x40IRt/6HO//GSZuFth4YOJxzL/fMCRLBNdj2t1VZWV1b36hu1ra2d3b36vsHXR2nirIOjUWs+gHRTHDJOsBBsH6iGIkCwXrB5Kbwew9MaR7Le5gmzIvISPKQUwJG8utH7phA5kYExkGYqTz3M8j9esNu2jPgZeKUpIFKtP36lzuMaRoxCVQQrQeOnYCXEQWcCpbX3FSzhNAJGbGBoZJETHvZLH2OT40yxGGszJOAZ+rvjYxEWk+jwEwWMfWiV4j/eYMUwisv4zJJgUk6PxSmAkOMiyrwkCtGQUwNIVRxkxXTMVGEgimsZkpwFr+8TLrnTcduOncXjdZ1WUcVHaMTdIYcdIla6Ba1UQdR9Iie0St6s56sF+vd+piPVqxy5xD9gfX5A7b1lgc=</latexit><latexit sha1_base64="xSJ+uD1kWLL/j03IEbJF674LCAg=">AAAB/XicbVDLSsNAFJ3UV62v+ti5GSyCq5KIoMuiG5cV7AOaECbTSTt0MgkzN0INwV9x40IRt/6HO//GSZuFth4YOJxzL/fMCRLBNdj2t1VZWV1b36hu1ra2d3b36vsHXR2nirIOjUWs+gHRTHDJOsBBsH6iGIkCwXrB5Kbwew9MaR7Le5gmzIvISPKQUwJG8utH7phA5kYExkGYqTz3M8j9esNu2jPgZeKUpIFKtP36lzuMaRoxCVQQrQeOnYCXEQWcCpbX3FSzhNAJGbGBoZJETHvZLH2OT40yxGGszJOAZ+rvjYxEWk+jwEwWMfWiV4j/eYMUwisv4zJJgUk6PxSmAkOMiyrwkCtGQUwNIVRxkxXTMVGEgimsZkpwFr+8TLrnTcduOncXjdZ1WUcVHaMTdIYcdIla6Ba1UQdR9Iie0St6s56sF+vd+piPVqxy5xD9gfX5A7b1lgc=</latexit><latexit sha1_base64="xSJ+uD1kWLL/j03IEbJF674LCAg=">AAAB/XicbVDLSsNAFJ3UV62v+ti5GSyCq5KIoMuiG5cV7AOaECbTSTt0MgkzN0INwV9x40IRt/6HO//GSZuFth4YOJxzL/fMCRLBNdj2t1VZWV1b36hu1ra2d3b36vsHXR2nirIOjUWs+gHRTHDJOsBBsH6iGIkCwXrB5Kbwew9MaR7Le5gmzIvISPKQUwJG8utH7phA5kYExkGYqTz3M8j9esNu2jPgZeKUpIFKtP36lzuMaRoxCVQQrQeOnYCXEQWcCpbX3FSzhNAJGbGBoZJETHvZLH2OT40yxGGszJOAZ+rvjYxEWk+jwEwWMfWiV4j/eYMUwisv4zJJgUk6PxSmAkOMiyrwkCtGQUwNIVRxkxXTMVGEgimsZkpwFr+8TLrnTcduOncXjdZ1WUcVHaMTdIYcdIla6Ba1UQdR9Iie0St6s56sF+vd+piPVqxy5xD9gfX5A7b1lgc=</latexit>
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)

�2

<latexit sha1_base64="PCqPd5Q49wNtMt9npBCwaOybJ90="></latexit><latexit sha1_base64="PCqPd5Q49wNtMt9npBCwaOybJ90="></latexit><latexit sha1_base64="PCqPd5Q49wNtMt9npBCwaOybJ90="></latexit><latexit sha1_base64="PCqPd5Q49wNtMt9npBCwaOybJ90="></latexit>
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Pick a BS from , then check the corresponding pathloss type and initialize the inner environment

◦ 为高效地、低成本地将无人机融入现有的蜂窝网络中，
提出了基于深度强化学习的时频资源块和波束成形联
合优化算法。

◦ 创新性地融合了适用于离散和连续动作空间的深度强
化学习框架，解决了传统强化学习框架无法有效处理
混合动作空间优化问题的困境。

◦ 发表于顶尖期刊 IEEE Tcom、旗舰会议 IEEE GLOBE-
COM。

◦ 此工作被引用次数 30+，含多名 IEEE 会士。
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学术成绩一览

• 在无线通信系统、信号处理和人工智能跨学科领域发表20余篇学术论文
• 被授权9项无线通信和信号处理领域的国家发明专利。
• 作为第一作者发表：

◦ 5篇无线通信领域公认国际老牌顶级期刊（总影响因子>38，其中4篇兼任通信作者）。
◦ 4篇国际旗舰会议。

• 担任顶尖期刊和会议的审稿人，累计为20余种国际权威刊物审稿近200次。
• 曾担任：

◦ IEEE ICC 2022——机器学习方向网络分会分会主席。
◦ IEEE GLOBECOM 2024——无人机通信中的机器学习分会分会主席。
◦ 物联网领域国际会议 International Conference on Internet of Things 2024 (ICIoT

2024) 的技术委员会成员。

• 作为骨干成员，参与多个新加坡和英国关于下一代无线通信技术的科研项目，
总资助额超5000万人民币。

李元健，新加坡南洋理工大学博士后研究员，英国伦敦国王学院博士 Email: yuanjian.li@ntu.edu.sg
第十二届电子科技大学国际青年学者论坛 10 / 19



个人简介 研究方向 围绕研究方向展开的主要工作、解决的关键问题、取得的创新性成果 学术成果 未来研究工作计划

参与的科研项目

我参与了多个由新加坡国家研究基金会（NRF）、新加坡资讯通信媒体发展管理局
（IMDA）和英国工程与物理科学研究委员会（EPSRC）资助的研究项目。

◦ 新加坡 NRF 竞争性研究计划，NRF-CRP23-2019-0005，用于 6G 通信的片上太赫兹拓
扑光子学（TERACOMM）

◦ 新加坡 NRF 和 IMDA，未来通信研发计划，FCP-NTU-RG-2022-014，用于 6G 通信网
络的混合太赫兹/自由空间光通信（THz/FSO），2022-10 至 2025-03，资助金额 91 万
新加坡元

◦ 英国 EPSRC，项目编号 EP/T021063/1，COG-MHEAR：面向认知启发的 5G-IoT 多模
态助听器，2021-03 至 2026-02，资助金额 325.9 万英镑

◦ 英国 EPSRC，研究项目 EP/X04047X/1，驱动终极连接的平台，2023-05至 2024-03，资
助金额 203.086 万英镑
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已发表的期刊论文列表（第一作者）
1 Yuanjian Li*, and A. S. Madhukumar, “Hybrid Near- and Far-Field THz UM-MIMO Channel Esti-

mation: A Sparsifying Matrix Learning-Aided Bayesian Approach,” IEEE Transactions on Wireless
Communications (TWC), 2024. (中科院一区, 影响因子: 8.9)

2 Yuanjian Li* and A. Hamid Aghvami, “Radio Resource Management for Cellular-Connected UAV:
A Learning Approach,” IEEE Transactions on Communications (TCom), vol.71, pp.2784-2800,
2023. (中科院二区, 影响因子: 7.2)

3 Yuanjian Li*, A. Hamid Aghvami, and Daoyi Dong, “Path Planning for Cellular-Connected UAV:
A DRL Solution with Quantum-Inspired Experience Replay,” IEEE Transactions on Wireless Com-
munications (TWC), vol.21, pp.7897-7912, 2022. (中科院一区, 影响因子: 8.9)

4 Yuanjian Li*, A. Hamid Aghvami, and Daoyi Dong, “Intelligent Trajectory Planning in UAV-
mounted Wireless Networks: A Quantum-Inspired Reinforcement Learning Perspective,” IEEE
Wireless Communications Letters (WCL), vol.10, pp.1994–1998, 2021. (中科院二区, 影响因子:
4.6)

5 Yuanjian Li, Rui Zhao*, YanSha Deng, Feng Shu, Zhiqiao Nie, and A. Hamid Aghvami, “Harvest-
and-Opportunistically-Relay: Analyses on Transmission Outage and Covertness,” IEEE Transac-
tions on Wireless Communications (TWC), vol.19, pp.7779–7795, 2020. (中科院一区, 影响因子:
8.9)
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在投期刊论文（第一作者）

1 Yuanjian Li*, A. S. Madhukumar, Tan Zheng Hui Ernest, Gan Zheng, Walid Saad,
and A. Hamid Aghvami, “Energy-Efficient UAV-Driven Multi-Access Edge Comput-
ing: A Distributed Many-Agent Perspective,” 大修 IEEE Transactions on Commu-
nications (TCom), 2024. (中科院二区, 影响因子: 7.2)
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已发表的旗舰会议论文列表（第一作者）

1 Yuanjian Li, A. S. Madhukumar, Tan Zheng Hui Ernest, Gan Zheng, Walid Saad, and A. Hamid
Aghvami, “Energy-Efficient UAV-Aided Computation Offloading on THz Band: A MADRL Solu-
tion,” IEEE Global Communications Conference (GLOBECOM), Cape Town, South Africa, 2024.
(无线通信旗舰会议)

2 Yuanjian Li, and A. Hamid Aghvami, “Covertness-Aware Trajectory Design for UAV: A Multi-Step
TD3-PER Solution,” IEEE International Conference on Communications (ICC), Seoul, May, 2022.
(无线通信旗舰会议)

3 Yuanjian Li, and A. Hamid Aghvami, “Intelligent UAV Navigation: A DRL-QiER Solution,” IEEE
International Conference on Communications (ICC), Seoul, May, 2022. (无线通信旗舰会议)

4 Yuanjian Li, Rui Zhao, Xing Tan, and Zhiqiao Nie, “Secrecy Performance Analysis of Artificial
Noise Aided Precoding in Full-Duplex Relay Systems,” IEEE Global Communications Conference
(GLOBECOM), Singapore, 2017. (无线通信旗舰会议)
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已授权的发明专利列表
1 一种能量受限非可信中继网络的安全速率最优方法, 发明专利号：ZL201910456910.3, 申请日：

2019-10-08, 授权日：2022-08-30（排名：4/6）
2 基于机会式无线能量采集非可信中继网络安全传输方法, 发明专利号：ZL201910456465.0, 申请
日：2019-10-08, 授权日：2022-07-01（排名：4/6）

3 一种无线能量采集全双工主动窃听方法, 发明专利号：ZL201811249636.4, 申请日：2019-04-19,
授权日：2022-05-03（排名：3/4）

4 一种单向全双工 MIMO 中继天线选择安全传输方法, 发明专利号：ZL201810700060.2, 申请日：
2019-01-11, 授权日：2021-03-23（排名：3/4）

5 一种双向全双工 MIMO 中继天线选择安全传输方法, 发明专利号：ZL201810700066.X, 申请日：
2018-12-21, 授权日：2021-02-02（排名：3/4）

6 一种全双工中继系统的人工噪声预编码安全传输方法, 发明专利号：ZL201710307921.6, 申请
日：2017-08-22, 授权日：2020-11-03（排名：2/4）

7 基于最优天线选择的全双工多天线目的节点干扰传输方法, 发明专利号：ZL201710273932.7, 申
请日：2017-09-29, 授权日：2020-06-26（排名：3/4）

8 一种基于能量状态的全双工中继传输方法, 发明专利号：ZL201710463555.3, 申请日：2018-04-
13, 授权日：2019-12-13（排名：3/5）

9 一种全双工机会式中继的协议自适应切换安全传输方法, 发明专利号：ZL201710016694.1, 申请
日：2017-06-23, 授权日：2019-10-18（排名：3/4）
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研究工作计划

低空经济下 6G 无线通信技术和人工智能（AI）跨学科深度交叉

设计、分析和优化智能内生下一代无线网络，推动无线通信和人工智能的跨学

科交叉、融合发展。向空天地海一体化通信、智慧城市、智慧医疗、无人驾驶、

智能网联汽车和智慧物流等高新技术行业转化，助力低空经济的可持续高效

率实施。

预期目标：在国际顶尖期刊（如 IEEE TCOM、TWC）上发表高质量论文，获

得国家和地方科研基金支持，获批国家级省市级人才项目（如海外优青等），

并逐步建立跨学科的国际性研究团队。
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未来研究计划

1. 6G 无线通信中的智能资源分配：针对智能物联网、空天地海一体化通信、智能交通、自

动化系统以及 6G 网络中的多接入边缘计算等通信场景，拟提出基于机器学习的资源分

配与优化算法，以提升网络性能和资源利用效率。

2. 无人机辅助的非地面通信与车联网（V2X）智能网络管理：探索无人机在通信网络中的

应用，如空中基站、物流转运载体、监测设备、中继节点及计算资源提供者。研究无人机

网络中的协作通信、动态网络管理和智能资源分配，推动无人机在空天地海一体化通信、

智慧城市、智慧农业、智能物流和智能交通中的应用。开发稳健的通信协议，促进车辆

与基础设施之间的信息交换，支持智能交通和自动驾驶系统。
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未来研究计划

3. 智能物联网与边缘智能：研究智能物联网中的通信和计算资源的一体化分配，开发高效

的边缘计算架构和算法，支持大规模物联网设备的实时数据处理。

4. 多智能体分布式深度强化学习：开发适用于多智能体系统的分布式强化学习算法，提升

在分布式网络和大规模系统中的学习效率和稳定性，用于通信网络优化和无人系统协作。

5. 超大规模天线阵列（UM-MIMO）太赫兹近场通信中的智能信道估计：利用模型驱动机

器学习方法，解决 UM-MIMO 太赫兹通信中的信道估计问题，以应对高频通信的挑战，

从而提高 6G 网络中近场传输的可靠性和效率。
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结束

感谢各位领导、专家
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