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Motivation
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Modify constrained attributes to generate an answer set 
Noise Attributes

“The study of vision must therefore include not only the
study of how to extract from images various aspects of the
world … but an inquiry into the nature of the internal
representations … and make it available as a basis for
decisions about our thoughts and actions. ”

– David Marr

Generating RAVEN

Comparison and Analysis

A Structured Module

Benchmarking RAVEN
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Neural Data-Driven Rule-Based Symbolic
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Structured Understanding Cognitive Ability Test
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Dynamic Residual Tree (DRT)
• Generate node sequences from images (RNN/LSTM)

• Assemble nodes into trees
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<latexit sha1_base64="VJdVFxtTlyu5TsqLjEsIxqFfBB8=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GOpF48V7Ae2oWy2k3bpZhN2J2IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzPz2I2gjYnWPkwT8iA2VCAVnaKWHHsITImb1ab9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfPKVnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7H06EBo4yokljGthb6V8xDTjaEMq2RC85ZdXSeui6rlV7+6yUqvncRTJCTkl58QjV6RGbkmDNAknijyTV/LmGOfFeXc+Fq0FJ585Jn/gfP4ABcCRIQ==</latexit><latexit sha1_base64="VJdVFxtTlyu5TsqLjEsIxqFfBB8=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GOpF48V7Ae2oWy2k3bpZhN2J2IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzPz2I2gjYnWPkwT8iA2VCAVnaKWHHsITImb1ab9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfPKVnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7H06EBo4yokljGthb6V8xDTjaEMq2RC85ZdXSeui6rlV7+6yUqvncRTJCTkl58QjV6RGbkmDNAknijyTV/LmGOfFeXc+Fq0FJ585Jn/gfP4ABcCRIQ==</latexit><latexit sha1_base64="VJdVFxtTlyu5TsqLjEsIxqFfBB8=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GOpF48V7Ae2oWy2k3bpZhN2J2IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzPz2I2gjYnWPkwT8iA2VCAVnaKWHHsITImb1ab9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfPKVnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7H06EBo4yokljGthb6V8xDTjaEMq2RC85ZdXSeui6rlV7+6yUqvncRTJCTkl58QjV6RGbkmDNAknijyTV/LmGOfFeXc+Fq0FJ585Jn/gfP4ABcCRIQ==</latexit><latexit sha1_base64="VJdVFxtTlyu5TsqLjEsIxqFfBB8=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GOpF48V7Ae2oWy2k3bpZhN2J2IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzPz2I2gjYnWPkwT8iA2VCAVnaKWHHsITImb1ab9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfPKVnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7H06EBo4yokljGthb6V8xDTjaEMq2RC85ZdXSeui6rlV7+6yUqvncRTJCTkl58QjV6RGbkmDNAknijyTV/LmGOfFeXc+Fq0FJ585Jn/gfP4ABcCRIQ==</latexit>

A
<latexit sha1_base64="S4NKM+kGRT5sBHKqV9LxqsXcB34=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPVi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxupn7rEbQRsbrHcQJ+xAZKhIIztNJDF+EJEbOrSa9ccavuDHSZeDmpkBz1Xvmr2495GoFCLpkxHc9N0M+YRsElTErd1EDC+IgNoGOpYhEYP5tdPKEnVunTMNa2FNKZ+nsiY5Ex4yiwnRHDoVn0puJ/XifF8NLPhEpSBMXni8JUUozp9H3aFxo4yrEljGthb6V8yDTjaEMq2RC8xZeXSfOs6rlV7+68UrvO4yiSI3JMTolHLkiN3JI6aRBOFHkmr+TNMc6L8+58zFsLTj5zSP7A+fwBBDuRIA==</latexit><latexit sha1_base64="S4NKM+kGRT5sBHKqV9LxqsXcB34=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPVi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxupn7rEbQRsbrHcQJ+xAZKhIIztNJDF+EJEbOrSa9ccavuDHSZeDmpkBz1Xvmr2495GoFCLpkxHc9N0M+YRsElTErd1EDC+IgNoGOpYhEYP5tdPKEnVunTMNa2FNKZ+nsiY5Ex4yiwnRHDoVn0puJ/XifF8NLPhEpSBMXni8JUUozp9H3aFxo4yrEljGthb6V8yDTjaEMq2RC8xZeXSfOs6rlV7+68UrvO4yiSI3JMTolHLkiN3JI6aRBOFHkmr+TNMc6L8+58zFsLTj5zSP7A+fwBBDuRIA==</latexit><latexit sha1_base64="S4NKM+kGRT5sBHKqV9LxqsXcB34=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPVi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxupn7rEbQRsbrHcQJ+xAZKhIIztNJDF+EJEbOrSa9ccavuDHSZeDmpkBz1Xvmr2495GoFCLpkxHc9N0M+YRsElTErd1EDC+IgNoGOpYhEYP5tdPKEnVunTMNa2FNKZ+nsiY5Ex4yiwnRHDoVn0puJ/XifF8NLPhEpSBMXni8JUUozp9H3aFxo4yrEljGthb6V8yDTjaEMq2RC8xZeXSfOs6rlV7+68UrvO4yiSI3JMTolHLkiN3JI6aRBOFHkmr+TNMc6L8+58zFsLTj5zSP7A+fwBBDuRIA==</latexit><latexit sha1_base64="S4NKM+kGRT5sBHKqV9LxqsXcB34=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPVi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxupn7rEbQRsbrHcQJ+xAZKhIIztNJDF+EJEbOrSa9ccavuDHSZeDmpkBz1Xvmr2495GoFCLpkxHc9N0M+YRsElTErd1EDC+IgNoGOpYhEYP5tdPKEnVunTMNa2FNKZ+nsiY5Ex4yiwnRHDoVn0puJ/XifF8NLPhEpSBMXni8JUUozp9H3aFxo4yrEljGthb6V8yDTjaEMq2RC8xZeXSfOs6rlV7+68UrvO4yiSI3JMTolHLkiN3JI6aRBOFHkmr+TNMc6L8+58zFsLTj5zSP7A+fwBBDuRIA==</latexit>

I
<latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit>

Method Acc Center 2x2Grid 3x3Grid L-R U-D O-IC O-IG

LSTM 13.07% 13.19% 14.13% 13.69% 12.84% 12.35% 12.15% 12.99%

WReN 14.69% 13.09% 28.62% 28.27% 7.49% 6.34% 8.38% 10.56%

CNN 36.97% 33.58% 30.30% 33.53% 39.43% 41.26% 43.20% 37.54%

ResNet 53.43% 52.82% 41.86% 44.29% 58.77% 60.16% 63.19% 53.12%

LSTM+DRT 13.96% 14.29% 15.08% 14.09% 13.79% 13.24% 13.99% 13.29%

WReN+DRT 15.02% 15.38% 23.26% 29.51% 6.99% 8.43% 8.93% 12.35%

CNN+DRT 39.42% 37.30% 30.06% 34.57% 45.49% 45.54% 45.93% 37.54%

ResNet+DRT 59.56% 58.08% 46.53% 50.40% 65.82% 67.11% 69.09% 60.11%
Human 84.41% 95.45% 81.82% 79.55% 86.36% 81.81% 86.36% 81.81%

Solver
?

100% 100% 100% 100% 100% 100% 100% 100%
<latexit sha1_base64="M2tKzu3dgeCY4GPP6jgkbnPltfs="></latexit><latexit sha1_base64="M2tKzu3dgeCY4GPP6jgkbnPltfs="></latexit><latexit sha1_base64="M2tKzu3dgeCY4GPP6jgkbnPltfs="></latexit><latexit sha1_base64="M2tKzu3dgeCY4GPP6jgkbnPltfs="></latexit>

Future Work
• How to formulate visual reasoning
• Better way of structured reasoning
• Top-down bottom-up method

AvgRule RuleIns Struct FigConfig StructAnno HumanPerf

PGM 1.37 5 1 3 0 -
RAVEN 6.29 8 4 7 1,120,000 X

<latexit sha1_base64="cudWauUrj8lxzcEeHc8H2W4g0Yc="></latexit><latexit sha1_base64="cudWauUrj8lxzcEeHc8H2W4g0Yc="></latexit><latexit sha1_base64="cudWauUrj8lxzcEeHc8H2W4g0Yc="></latexit><latexit sha1_base64="cudWauUrj8lxzcEeHc8H2W4g0Yc="></latexit>

?

?

Out-InGrid
<latexit sha1_base64="TnZC8TXCno5K6fmQn8d2oRMe5eQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCF0vSix6LHtSTFewHtKFsNpt26WYTdidiCfWvePGgiFd/iDf/jds2B219MPB4b4aZeX4iuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEquMTzQSXrAkcBOskipHIF6ztjy6nfvuBKc1jeQ/jhHkRGUgeckrASH273AP2CADZbQqnN/JK8WDStytO1ZkBLxM3JxWUo9G3v3pBTNOISaCCaN11nQS8jCjgVLBJqZdqlhA6IgPWNVSSiGkvmx0/wcdGCXAYK1MS8Ez9PZGRSOtx5JvOiMBQL3pT8T+vm0J47mVcJikwSeeLwlRgiPE0CRxwxSiIsSGEKm5uxXRIFKFg8iqZENzFl5dJq1Z1nap7V6vUL/I4iugQHaET5KIzVEfXqIGaiKIxekav6M16sl6sd+tj3lqw8pky+gPr8wcbHJUK</latexit><latexit sha1_base64="TnZC8TXCno5K6fmQn8d2oRMe5eQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCF0vSix6LHtSTFewHtKFsNpt26WYTdidiCfWvePGgiFd/iDf/jds2B219MPB4b4aZeX4iuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEquMTzQSXrAkcBOskipHIF6ztjy6nfvuBKc1jeQ/jhHkRGUgeckrASH273AP2CADZbQqnN/JK8WDStytO1ZkBLxM3JxWUo9G3v3pBTNOISaCCaN11nQS8jCjgVLBJqZdqlhA6IgPWNVSSiGkvmx0/wcdGCXAYK1MS8Ez9PZGRSOtx5JvOiMBQL3pT8T+vm0J47mVcJikwSeeLwlRgiPE0CRxwxSiIsSGEKm5uxXRIFKFg8iqZENzFl5dJq1Z1nap7V6vUL/I4iugQHaET5KIzVEfXqIGaiKIxekav6M16sl6sd+tj3lqw8pky+gPr8wcbHJUK</latexit><latexit sha1_base64="TnZC8TXCno5K6fmQn8d2oRMe5eQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCF0vSix6LHtSTFewHtKFsNpt26WYTdidiCfWvePGgiFd/iDf/jds2B219MPB4b4aZeX4iuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEquMTzQSXrAkcBOskipHIF6ztjy6nfvuBKc1jeQ/jhHkRGUgeckrASH273AP2CADZbQqnN/JK8WDStytO1ZkBLxM3JxWUo9G3v3pBTNOISaCCaN11nQS8jCjgVLBJqZdqlhA6IgPWNVSSiGkvmx0/wcdGCXAYK1MS8Ez9PZGRSOtx5JvOiMBQL3pT8T+vm0J47mVcJikwSeeLwlRgiPE0CRxwxSiIsSGEKm5uxXRIFKFg8iqZENzFl5dJq1Z1nap7V6vUL/I4iugQHaET5KIzVEfXqIGaiKIxekav6M16sl6sd+tj3lqw8pky+gPr8wcbHJUK</latexit><latexit sha1_base64="TnZC8TXCno5K6fmQn8d2oRMe5eQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCF0vSix6LHtSTFewHtKFsNpt26WYTdidiCfWvePGgiFd/iDf/jds2B219MPB4b4aZeX4iuAbH+bYKK6tr6xvFzdLW9s7unr1/0NJxqihr0ljEquMTzQSXrAkcBOskipHIF6ztjy6nfvuBKc1jeQ/jhHkRGUgeckrASH273AP2CADZbQqnN/JK8WDStytO1ZkBLxM3JxWUo9G3v3pBTNOISaCCaN11nQS8jCjgVLBJqZdqlhA6IgPWNVSSiGkvmx0/wcdGCXAYK1MS8Ez9PZGRSOtx5JvOiMBQL3pT8T+vm0J47mVcJikwSeeLwlRgiPE0CRxwxSiIsSGEKm5uxXRIFKFg8iqZENzFl5dJq1Z1nap7V6vUL/I4iugQHaET5KIzVEfXqIGaiKIxekav6M16sl6sd+tj3lqw8pky+gPr8wcbHJUK</latexit>

Up-Down
<latexit sha1_base64="N+pBgZ1OBiV4uXmdNUtJSNgrsEQ=">AAAB+XicbVA9SwNBEJ3zM8avU0ubxSBYaLiz0TKohWUE8wHJEfY2m2TJ3t6xOxcNR/6JjYUitv4TOzt/ipuPQhMfDDzem2FmXphIYdDzvpyl5ZXVtfXcRn5za3tn193br5o41YxXWCxjXQ+p4VIoXkGBktcTzWkUSl4L+9djvzbg2ohY3eMw4UFEu0p0BKNopZbrNpE/ImJWSc5u4gc1arkFr+hNQBaJPyOFEmmefgNAueV+NtsxSyOukElqTMP3EgwyqlEwyUf5Zmp4QlmfdnnDUkUjboJscvmIHFulTTqxtqWQTNTfExmNjBlGoe2MKPbMvDcW//MaKXYug0yoJEWu2HRRJ5UEYzKOgbSF5gzl0BLKtLC3EtajmjK0YeVtCP78y4ukel70vaJ/Z9O4gilycAhHcAI+XEAJbqEMFWAwgCd4gVcnc56dN+d92rrkzGYO4A+cjx9VJpWa</latexit><latexit sha1_base64="Zm7XO1ENiHhP2pY8giAOgsMoIQg=">AAAB+XicbVBNS8NAEN341Vq/oh69LBbBg5bEix6LevBYwbSFNpTNZtMu3WzC7qRaQn+I4MWDIl79J968+0Pcfhy09cHA470ZZuYFqeAaHOfLWlpeWV0rFNdLG5tb2zv27l5dJ5mizKOJSFQzIJoJLpkHHARrpoqROBCsEfSvxn5jwJTmibyDYcr8mHQljzglYKSObbeBPQBA7qWn18m9HHXsslNxJsCLxJ2RchW3T77Dx0KtY3+2w4RmMZNABdG65Top+DlRwKlgo1I70ywltE+6rGWoJDHTfj65fISPjBLiKFGmJOCJ+nsiJ7HWwzgwnTGBnp73xuJ/XiuD6MLPuUwzYJJOF0WZwJDgcQw45IpREENDCFXc3IppjyhCwYRVMiG48y8vkvpZxXUq7q1J4xJNUUQH6BAdIxedoyq6QTXkIYoG6Am9oFcrt56tN+t92rpkzWb20R9YHz+2Spai</latexit><latexit sha1_base64="Zm7XO1ENiHhP2pY8giAOgsMoIQg=">AAAB+XicbVBNS8NAEN341Vq/oh69LBbBg5bEix6LevBYwbSFNpTNZtMu3WzC7qRaQn+I4MWDIl79J968+0Pcfhy09cHA470ZZuYFqeAaHOfLWlpeWV0rFNdLG5tb2zv27l5dJ5mizKOJSFQzIJoJLpkHHARrpoqROBCsEfSvxn5jwJTmibyDYcr8mHQljzglYKSObbeBPQBA7qWn18m9HHXsslNxJsCLxJ2RchW3T77Dx0KtY3+2w4RmMZNABdG65Top+DlRwKlgo1I70ywltE+6rGWoJDHTfj65fISPjBLiKFGmJOCJ+nsiJ7HWwzgwnTGBnp73xuJ/XiuD6MLPuUwzYJJOF0WZwJDgcQw45IpREENDCFXc3IppjyhCwYRVMiG48y8vkvpZxXUq7q1J4xJNUUQH6BAdIxedoyq6QTXkIYoG6Am9oFcrt56tN+t92rpkzWb20R9YHz+2Spai</latexit><latexit sha1_base64="BY3bweptGEZBLJEj0+V+j5d2/GM=">AAAB+XicbVA9T8MwEHX4LOUrwMhiUSGxUCUsMFbAwFgk0lZqo8pxndaqY0f2pVBF/ScsDCDEyj9h49/gthmg5UknPb13p7t7USq4Ac/7dlZW19Y3Nktb5e2d3b199+CwYVSmKQuoEkq3ImKY4JIFwEGwVqoZSSLBmtHwZuo3R0wbruQDjFMWJqQvecwpASt1XbcD7AkA8iA9v1WPctJ1K17VmwEvE78gFVSg3nW/Oj1Fs4RJoIIY0/a9FMKcaOBUsEm5kxmWEjokfda2VJKEmTCfXT7Bp1bp4VhpWxLwTP09kZPEmHES2c6EwMAselPxP6+dQXwV5lymGTBJ54viTGBQeBoD7nHNKIixJYRqbm/FdEA0oWDDKtsQ/MWXl0njoup7Vf/eq9SuizhK6BidoDPko0tUQ3eojgJE0Qg9o1f05uTOi/PufMxbV5xi5gj9gfP5A+31k9I=</latexit>

Left-Right
<latexit sha1_base64="MerWwFSXpY0y6Hz6bv4nqIrAa1c=">AAAB/HicbVA9SwNBEJ3z2/gVTWmzKIKFhjsbLYM2FhYqJhGSI+xt5pLFvQ9258TjiH/FxkIRW3+InZ0/xU1iodEHA4/3ZpiZF6RKGnLdD2dqemZ2bn5hsbS0vLK6Vl7faJgk0wLrIlGJvg64QSVjrJMkhdepRh4FCpvBzcnQb96iNjKJryhP0Y94L5ahFJys1ClX2oR3RFScYUj7l7LXp0GnvO1W3RHYX+J9k+0aa+99AsB5p/ze7iYiizAmobgxLc9NyS+4JikUDkrtzGDKxQ3vYcvSmEdo/GJ0/IDtWKXLwkTbiomN1J8TBY+MyaPAdkac+mbSG4r/ea2MwiO/kHGaEcZivCjMFKOEDZNgXalRkMot4UJLeysTfa65IJtXyYbgTb78lzQOqp5b9S5sGscwxgJswhbsggeHUINTOIc6CMjhAZ7g2bl3Hp0X53XcOuV8z1TgF5y3L6ACluQ=</latexit><latexit sha1_base64="z2D+stjTi+8MdB5ApHRByssVm04=">AAAB/HicbVC7SgNBFJ2Nj8T4Wk1pMxgECw27NloGbSwsopgHJCHMTu4mQ2YfzNwVwxL/w8rGQhFbP8TO3g9x8ig08cCFwzn3cu89XiyFRsf5sjJLyyur2dxafn1jc2vb3tmt6ShRHKo8kpFqeEyDFCFUUaCERqyABZ6Euje4GPv1O1BaROEtDmNoB6wXCl9whkbq2IUWwj0iplfg4/GN6PVx1LGLTsmZgC4Sd0aKZdo6+u4+Zisd+7PVjXgSQIhcMq2brhNjO2UKBZcwyrcSDTHjA9aDpqEhC0C308nxI3pglC71I2UqRDpRf0+kLNB6GHimM2DY1/PeWPzPaybon7VTEcYJQsini/xEUozoOAnaFQo4yqEhjCthbqW8zxTjaPLKmxDc+ZcXSe2k5Dol99qkcU6myJE9sk8OiUtOSZlckgqpEk6G5Im8kFfrwXq23qz3aWvGms0UyB9YHz8BNZfs</latexit><latexit sha1_base64="z2D+stjTi+8MdB5ApHRByssVm04=">AAAB/HicbVC7SgNBFJ2Nj8T4Wk1pMxgECw27NloGbSwsopgHJCHMTu4mQ2YfzNwVwxL/w8rGQhFbP8TO3g9x8ig08cCFwzn3cu89XiyFRsf5sjJLyyur2dxafn1jc2vb3tmt6ShRHKo8kpFqeEyDFCFUUaCERqyABZ6Euje4GPv1O1BaROEtDmNoB6wXCl9whkbq2IUWwj0iplfg4/GN6PVx1LGLTsmZgC4Sd0aKZdo6+u4+Zisd+7PVjXgSQIhcMq2brhNjO2UKBZcwyrcSDTHjA9aDpqEhC0C308nxI3pglC71I2UqRDpRf0+kLNB6GHimM2DY1/PeWPzPaybon7VTEcYJQsini/xEUozoOAnaFQo4yqEhjCthbqW8zxTjaPLKmxDc+ZcXSe2k5Dol99qkcU6myJE9sk8OiUtOSZlckgqpEk6G5Im8kFfrwXq23qz3aWvGms0UyB9YHz8BNZfs</latexit><latexit sha1_base64="ubNe3nBm688/AjBDh/muMhJVbkY=">AAAB/HicbVC7TsNAEDyHVwgvQ0oaiwiJhsimgTKChoIiIPKQkig6X9bJKeezdbdGWFb4FRoKEKLlQ+j4Gy6JC0gYaaXRzK52d/xYcI2u+20VVlbX1jeKm6Wt7Z3dPXv/oKmjRDFosEhEqu1TDYJLaCBHAe1YAQ19AS1/fDX1Ww+gNI/kPaYx9EI6lDzgjKKR+na5i/CIiNkNBHh6x4cjnPTtilt1Z3CWiZeTCslR79tf3UHEkhAkMkG17nhujL2MKuRMwKTUTTTElI3pEDqGShqC7mWz4yfOsVEGThApUxKdmfp7IqOh1mnom86Q4kgvelPxP6+TYHDRy7iMEwTJ5ouCRDgYOdMknAFXwFCkhlCmuLnVYSOqKEOTV8mE4C2+vEyaZ1XPrXq3bqV2mcdRJIfkiJwQj5yTGrkmddIgjKTkmbySN+vJerHerY95a8HKZ8rkD6zPHzjglRw=</latexit>

Scene
<latexit sha1_base64="X4SQo+n8cUMwKnKufA7kj1jH5VQ=">AAAB9XicbVA9SwNBEJ2L3/EramlzGASrcGejjSjaWEY0H5CcYW8zp4t7e8funBqOgD/DxkIRW3+GvZ3/xs1HocYHA4/3ZpiZF6ZSGPK8L6cwNT0zOze/UFxcWl5ZLa2t102SaY41nshEN0NmUAqFNRIksZlqZHEosRHenAz8xi1qIxJ1Qb0Ug5hdKREJzshKl23CeyLKzzkq7HdKZa/iDeFOEn9MyocfxYMHAKh2Sp/tbsKzGBVxyYxp+V5KQc40CS6xX2xnBlPGb9gVtixVLEYT5MOr++62VbpulGhbityh+nMiZ7ExvTi0nTGja/PXG4j/ea2Mov0gFyrNCBUfLYoy6VLiDiJwu0IjJ9mzhHEt7K0uv2aacbJBFW0I/t+XJ0l9t+J7Ff/MKx8dwwjzsAlbsAM+7MERnEIVasBBwyM8w4tz5zw5r87bqLXgjGc24Bec92+j4pS+</latexit><latexit sha1_base64="XF95ihU4Bub/93wxEdi1kvvokd0=">AAAB9XicbVC5TsNAEF1zBnMFKGksIiSqyKaBBhFBQxkEOaTEROvNOFllvbZ2x0Bk5T9oKDhEy2fQ0yD+hs1RQMKTRnp6b0Yz84JEcI2u+23NzS8sLi3nVuzVtfWNzfzWdlXHqWJQYbGIVT2gGgSXUEGOAuqJAhoFAmpB73zo125BaR7La+wn4Ee0I3nIGUUj3TQR7hExu2IgYdDKF9yiO4IzS7wJKZx+2CfJy5ddbuU/m+2YpRFIZIJq3fDcBP2MKuRMwMBuphoSynq0Aw1DJY1A+9no6oGzb5S2E8bKlERnpP6eyGikdT8KTGdEsaunvaH4n9dIMTz2My6TFEGy8aIwFQ7GzjACp80VMBR9QyhT3NzqsC5VlKEJyjYheNMvz5LqYdFzi96lWyidkTFyZJfskQPikSNSIhekTCqEEUUeyBN5tu6sR+vVehu3zlmTmR3yB9b7D5VxljI=</latexit><latexit sha1_base64="XF95ihU4Bub/93wxEdi1kvvokd0=">AAAB9XicbVC5TsNAEF1zBnMFKGksIiSqyKaBBhFBQxkEOaTEROvNOFllvbZ2x0Bk5T9oKDhEy2fQ0yD+hs1RQMKTRnp6b0Yz84JEcI2u+23NzS8sLi3nVuzVtfWNzfzWdlXHqWJQYbGIVT2gGgSXUEGOAuqJAhoFAmpB73zo125BaR7La+wn4Ee0I3nIGUUj3TQR7hExu2IgYdDKF9yiO4IzS7wJKZx+2CfJy5ddbuU/m+2YpRFIZIJq3fDcBP2MKuRMwMBuphoSynq0Aw1DJY1A+9no6oGzb5S2E8bKlERnpP6eyGikdT8KTGdEsaunvaH4n9dIMTz2My6TFEGy8aIwFQ7GzjACp80VMBR9QyhT3NzqsC5VlKEJyjYheNMvz5LqYdFzi96lWyidkTFyZJfskQPikSNSIhekTCqEEUUeyBN5tu6sR+vVehu3zlmTmR3yB9b7D5VxljI=</latexit><latexit sha1_base64="MfGuDT9lLHA6DBMnniXASS6Y0Hk=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJpoIygoQyCPKTEROfLOjnlfLbu1kBk5T9oKECIln+h42+4JC4gYaSVRjO72t0JEikMuu63U1hZXVvfKG6WtrZ3dvfK+wdNE6eaQ4PHMtbtgBmQQkEDBUpoJxpYFEhoBaOrqd96AG1ErO5wnIAfsYESoeAMrXTfRXhCxOyWg4JJr1xxq+4MdJl4OamQHPVe+avbj3kagUIumTEdz03Qz5hGwSVMSt3UQML4iA2gY6liERg/m109oSdW6dMw1rYU0pn6eyJjkTHjKLCdEcOhWfSm4n9eJ8Xwws+ESlIExeeLwlRSjOk0AtoXGjjKsSWMa2FvpXzINONogyrZELzFl5dJ86zquVXvxq3ULvM4iuSIHJNT4pFzUiPXpE4ahBNNnskreXMenRfn3fmYtxacfOaQ/IHz+QM0qpLx</latexit>

Structure
<latexit sha1_base64="iymil5EfSQ8OUCzFAadhM+2rrvI=">AAAB+3icbVC7SgNREJ2NrxhfayxtFoNgFXZttBGDNpYRzQOSEO7eTJJL7j64d1YSloBfYmOhiK3fYG/n33jzKDTxwMDhnBlm5vixFJpc99vKrKyurW9kN3Nb2zu7e/Z+vqqjRHGs8EhGqu4zjVKEWCFBEuuxQhb4Emv+4Hri1x5QaRGF9zSKsRWwXii6gjMyUtvONwmHRJTekUo4JQrHbbvgFt0pnGXizUnh8jN38QgA5bb91exEPAkwJC6Z1g3PjamVMkWCSxznmonGmPEB62HD0JAFqFvp9Paxc2yUjtONlKmQnKn6eyJlgdajwDedAaO+XvQm4n9eI6HueSsVYZwQhny2qJtIhyJnEoTTEQo5yZEhjCthbnV4nynGycSVMyF4iy8vk+pp0XOL3q1bKF3BDFk4hCM4AQ/OoAQ3UIYKcBjCE7zAqzW2nq03633WmrHmMwfwB9bHD6eDlvo=</latexit><latexit sha1_base64="Zr++BXgQd1Nk/pTZB2b5rMDfzrA=">AAAB+3icbVC5TsNAEF1zBnOZUNJYREhUkU0DDSKChjIIckiJFa0342SV9aHdMUpk+VdoUoAQLd9AT4P4GzZHAQlPGunpvRnNzPMTwRU6zrexsrq2vrFZ2DK3d3b39q2DYl3FqWRQY7GIZdOnCgSPoIYcBTQTCTT0BTT8wc3EbzyCVDyOHnCUgBfSXsQDzihqqWMV2whDRMzuUaYMUwl5xyo5ZWcKe5m4c1K6+jAvk/GXWe1Yn+1uzNIQImSCKtVynQS9jErkTEButlMFCWUD2oOWphENQXnZ9PbcPtFK1w5iqStCe6r+nshoqNQo9HVnSLGvFr2J+J/XSjG48DIeJSlCxGaLglTYGNuTIOwul8BQjDShTHJ9q836VFKGOi5Th+AuvrxM6mdl1ym7d06pck1mKJAjckxOiUvOSYXckiqpEUaG5Ik8kxcjN8bGq/E2a10x5jOH5A+M9x+ZEphu</latexit><latexit sha1_base64="Zr++BXgQd1Nk/pTZB2b5rMDfzrA=">AAAB+3icbVC5TsNAEF1zBnOZUNJYREhUkU0DDSKChjIIckiJFa0342SV9aHdMUpk+VdoUoAQLd9AT4P4GzZHAQlPGunpvRnNzPMTwRU6zrexsrq2vrFZ2DK3d3b39q2DYl3FqWRQY7GIZdOnCgSPoIYcBTQTCTT0BTT8wc3EbzyCVDyOHnCUgBfSXsQDzihqqWMV2whDRMzuUaYMUwl5xyo5ZWcKe5m4c1K6+jAvk/GXWe1Yn+1uzNIQImSCKtVynQS9jErkTEButlMFCWUD2oOWphENQXnZ9PbcPtFK1w5iqStCe6r+nshoqNQo9HVnSLGvFr2J+J/XSjG48DIeJSlCxGaLglTYGNuTIOwul8BQjDShTHJ9q836VFKGOi5Th+AuvrxM6mdl1ym7d06pck1mKJAjckxOiUvOSYXckiqpEUaG5Ik8kxcjN8bGq/E2a10x5jOH5A+M9x+ZEphu</latexit><latexit sha1_base64="NJkM68tXZT6H20pi661ConfTBHU=">AAAB+3icbVC7TsNAEDyHVwgvE0oaiwiJKrJpoIygoQyCPKTEis6XdXLK+aG7PZTI8q/QUIAQLT9Cx99wSVxAwkgrjWZ2tbsTpIIrdN1vq7SxubW9U96t7O0fHB7Zx9W2SrRk0GKJSGQ3oAoEj6GFHAV0Uwk0CgR0gsnt3O88gVQ8iR9xloIf0VHMQ84oGmlgV/sIU0TMHlBqhlpCPrBrbt1dwFknXkFqpEBzYH/1hwnTEcTIBFWq57kp+hmVyJmAvNLXClLKJnQEPUNjGoHys8XtuXNulKETJtJUjM5C/T2R0UipWRSYzojiWK16c/E/r6cxvPYzHqcaIWbLRaEWDibOPAhnyCUwFDNDKJPc3OqwMZWUoYmrYkLwVl9eJ+3LuufWvXu31rgp4iiTU3JGLohHrkiD3JEmaRFGpuSZvJI3K7derHfrY9lasoqZE/IH1ucPOEuVLQ==</latexit>

Component
<latexit sha1_base64="5ZgU4jxh+uRHzKeueT8sSCmCbe0=">AAAB+3icbVC7SgNBFL0bXzG+YixtBoNgIWHXRstgGssI5gFJCLOTSTJkdmaZuSsJS37FxkIRW3/Ezs5PcfIoNPHAwOGce7h3ThhLYdH3v7zMxubW9k52N7e3f3B4lD8u1K1ODOM1pqU2zZBaLoXiNRQoeTM2nEah5I1wVJn5jUdurNDqAScx70R0oERfMIpO6uYLbeRjREwrOoq14gqn3XzRL/lzkHUSLEmxTNqX3wBQ7eY/2z3NksiFmaTWtgI/xk5KDQom+TTXTiyPKRvRAW85qmjEbSed3z4l507pkb427ikkc/V3IqWRtZModJMRxaFd9Wbif14rwf5NJxUqTpArtljUTyRBTWZFkJ4wnKGcOEKZEe5WwobUUIaurpwrIVj98jqpX5UCvxTcuzZuYYEsnMIZXEAA11CGO6hCDRiM4Qle4NWbes/em/e+GM14y8wJ/IH38QNw95bX</latexit><latexit sha1_base64="SxJCGIqGRDrh4chw3LngZv71HWA=">AAAB+3icbVC7SgNBFJ2Nj8T4WmNpMxgECwm7NloG01hGMA9IQpidnSRDZmeWmbuSsOyH2NhYKGLrj9jZ+yFOHoUmHhg4nHMP984JYsENeN6Xk9vY3NrOF3aKu3v7B4fuUalpVKIpa1AllG4HxDDBJWsAB8HasWYkCgRrBePazG89MG24kvcwjVkvIkPJB5wSsFLfLXWBTQAgrakoVpJJyPpu2at4c+B14i9JuYq7F9/hY77edz+7oaJJZMNUEGM6vhdDLyUaOBUsK3YTw2JCx2TIOpZKEjHTS+e3Z/jMKiEeKG2fBDxXfydSEhkzjQI7GREYmVVvJv7ndRIYXPdSLuMEmKSLRYNEYFB4VgQOuWYUxNQSQjW3t2I6IppQsHUVbQn+6pfXSfOy4nsV/862cYMWKKATdIrOkY+uUBXdojpqIIom6Am9oFcnc56dN+d9MZpzlplj9AfOxw/SG5ff</latexit><latexit sha1_base64="SxJCGIqGRDrh4chw3LngZv71HWA=">AAAB+3icbVC7SgNBFJ2Nj8T4WmNpMxgECwm7NloG01hGMA9IQpidnSRDZmeWmbuSsOyH2NhYKGLrj9jZ+yFOHoUmHhg4nHMP984JYsENeN6Xk9vY3NrOF3aKu3v7B4fuUalpVKIpa1AllG4HxDDBJWsAB8HasWYkCgRrBePazG89MG24kvcwjVkvIkPJB5wSsFLfLXWBTQAgrakoVpJJyPpu2at4c+B14i9JuYq7F9/hY77edz+7oaJJZMNUEGM6vhdDLyUaOBUsK3YTw2JCx2TIOpZKEjHTS+e3Z/jMKiEeKG2fBDxXfydSEhkzjQI7GREYmVVvJv7ndRIYXPdSLuMEmKSLRYNEYFB4VgQOuWYUxNQSQjW3t2I6IppQsHUVbQn+6pfXSfOy4nsV/862cYMWKKATdIrOkY+uUBXdojpqIIom6Am9oFcnc56dN+d9MZpzlplj9AfOxw/SG5ff</latexit><latexit sha1_base64="aT/N06/1HVOmLlL+SoGGlBgfuGQ=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwVRI3uix247KCfUAbymQ6aYfOI8zcSEvIr7hxoYhbf8Sdf+O0zUJbDwwczrmHe+dECWcGfP/bKW1t7+zulfcrB4dHxyfuabVjVKoJbRPFle5F2FDOJG0DA057iaZYRJx2o2lz4XefqDZMyUeYJzQUeCxZzAgGKw3d6gDoDACyphKJklRCPnRrft1fwtskQUFqqEBr6H4NRoqkwoYJx8b0Az+BMMMaGOE0rwxSQxNMpnhM+5ZKLKgJs+XtuXdplZEXK22fBG+p/k5kWBgzF5GdFBgmZt1biP95/RTi2zBjMkmBSrJaFKfcA+UtivBGTFMCfG4JJprZWz0ywRoTsHVVbAnB+pc3See6Hvj14MGvNe6KOsroHF2gKxSgG9RA96iF2oigGXpGr+jNyZ0X5935WI2WnCJzhv7A+fwBCdWVDw==</latexit>

Layout
<latexit sha1_base64="l+nLQIuFLPhi/IgeG0Y56gqTjtw=">AAAB+HicbVC7SgNBFL0bXzE+smppMxgECwm7NloGbSwsIpgHJEuYncwmQ2YfzNwV1yVfYmOhiK2fYmfnpzh5FJp44MLhnHu59x4/kUKj43xZhZXVtfWN4mZpa3tnt2zv7Td1nCrGGyyWsWr7VHMpIt5AgZK3E8Vp6Eve8kdXE791z5UWcXSHWcK9kA4iEQhG0Ug9u9xF/oCI+Q3N4hTHPbviVJ0pyDJx56RSI93TbwCo9+zPbj9macgjZJJq3XGdBL2cKhRM8nGpm2qeUDaiA94xNKIh114+PXxMjo3SJ0GsTEVIpurviZyGWmehbzpDikO96E3E/7xOisGFl4soSZFHbLYoSCXBmExSIH2hOEOZGUKZEuZWwoZUUYYmq5IJwV18eZk0z6quU3VvTRqXMEMRDuEITsCFc6jBNdShAQxSeIIXeLUerWfrzXqftRas+cwB/IH18QMZApWE</latexit><latexit sha1_base64="jjZ7sBzBrYi7p3ccnqAaNnkPm1Q=">AAAB+HicbVC7SgNBFJ2Nj8T4yKqlzWAQLCTs2mgZtLGwiGAekA1hdnY2GTL7YOaOuC75ELGxUMTWT7Gz90OcPApNPHDhcM693HuPnwquwHG+rMLK6tp6sbRR3tza3qnYu3stlWhJWZMmIpEdnygmeMyawEGwTioZiXzB2v7ocuK375hUPIlvIUtZLyKDmIecEjBS3654wO4BIL8mWaJh3LerTs2ZAi8Td06qdeydfAePxUbf/vSChOqIxUAFUarrOin0ciKBU8HGZU8rlhI6IgPWNTQmEVO9fHr4GB8ZJcBhIk3FgKfq74mcREplkW86IwJDtehNxP+8robwvJfzONXAYjpbFGqBIcGTFHDAJaMgMkMIldzciumQSELBZFU2IbiLLy+T1mnNdWrujUnjAs1QQgfoEB0jF52hOrpCDdREFGn0hF7Qq/VgPVtv1vustWDNZ/bRH1gfP3omlow=</latexit><latexit sha1_base64="jjZ7sBzBrYi7p3ccnqAaNnkPm1Q=">AAAB+HicbVC7SgNBFJ2Nj8T4yKqlzWAQLCTs2mgZtLGwiGAekA1hdnY2GTL7YOaOuC75ELGxUMTWT7Gz90OcPApNPHDhcM693HuPnwquwHG+rMLK6tp6sbRR3tza3qnYu3stlWhJWZMmIpEdnygmeMyawEGwTioZiXzB2v7ocuK375hUPIlvIUtZLyKDmIecEjBS3654wO4BIL8mWaJh3LerTs2ZAi8Td06qdeydfAePxUbf/vSChOqIxUAFUarrOin0ciKBU8HGZU8rlhI6IgPWNTQmEVO9fHr4GB8ZJcBhIk3FgKfq74mcREplkW86IwJDtehNxP+8robwvJfzONXAYjpbFGqBIcGTFHDAJaMgMkMIldzciumQSELBZFU2IbiLLy+T1mnNdWrujUnjAs1QQgfoEB0jF52hOrpCDdREFGn0hF7Qq/VgPVtv1vustWDNZ/bRH1gfP3omlow=</latexit><latexit sha1_base64="K+Dq32eZQr1J4XuPBq2ag8ks+AY=">AAAB+HicbVA9T8MwEHXKVykfDTCyRFRITFXCAmMFCwNDkeiH1EaV4zqtVceO7DMiRP0lLAwgxMpPYePf4LYZoOVJJz29d6e7e1HKmQbf/3ZKa+sbm1vl7crO7t5+1T04bGtpFKEtIrlU3QhrypmgLWDAaTdVFCcRp51ocj3zOw9UaSbFPWQpDRM8EixmBIOVBm61D/QRAPJbnEkD04Fb8+v+HN4qCQpSQwWaA/erP5TEJFQA4VjrXuCnEOZYASOcTit9o2mKyQSPaM9SgROqw3x++NQ7tcrQi6WyJcCbq78ncpxonSWR7UwwjPWyNxP/83oG4sswZyI1QAVZLIoN90B6sxS8IVOUAM8swUQxe6tHxlhhAjarig0hWH55lbTP64FfD+78WuOqiKOMjtEJOkMBukANdIOaqIUIMugZvaI358l5cd6dj0VrySlmjtAfOJ8/sdGTvA==</latexit>

Entity
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