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Image
Preprocessing

<latexit sha1_base64="AoJpoV5LCh+pZx6Fhp1PQhwd06s="></latexit><latexit sha1_base64="AoJpoV5LCh+pZx6Fhp1PQhwd06s="></latexit><latexit sha1_base64="AoJpoV5LCh+pZx6Fhp1PQhwd06s="></latexit><latexit sha1_base64="AoJpoV5LCh+pZx6Fhp1PQhwd06s="></latexit>
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Graph-based Keyword Spotting (KWS) – Overview 
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Graph
Representation

<latexit sha1_base64="8jrhZQdTqJTdE4WZtiFlTNKL4zI="></latexit><latexit sha1_base64="8jrhZQdTqJTdE4WZtiFlTNKL4zI="></latexit><latexit sha1_base64="8jrhZQdTqJTdE4WZtiFlTNKL4zI="></latexit><latexit sha1_base64="8jrhZQdTqJTdE4WZtiFlTNKL4zI="></latexit>

Image
Preprocessing

<latexit sha1_base64="YrXB5pwPoBwtUNgFP7X7Nz8HE+4="></latexit><latexit sha1_base64="YrXB5pwPoBwtUNgFP7X7Nz8HE+4="></latexit><latexit sha1_base64="YrXB5pwPoBwtUNgFP7X7Nz8HE+4="></latexit><latexit sha1_base64="YrXB5pwPoBwtUNgFP7X7Nz8HE+4="></latexit>

Graph
Matching

<latexit sha1_base64="ObSOptY9yIyYclaEoz39kkq8+n0="></latexit><latexit sha1_base64="ObSOptY9yIyYclaEoz39kkq8+n0="></latexit><latexit sha1_base64="ObSOptY9yIyYclaEoz39kkq8+n0="></latexit><latexit sha1_base64="ObSOptY9yIyYclaEoz39kkq8+n0="></latexit>

Document
<latexit sha1_base64="mVMRxxGlHJqnk32YPvtSF6sq8TU="></latexit><latexit sha1_base64="mVMRxxGlHJqnk32YPvtSF6sq8TU="></latexit><latexit sha1_base64="mVMRxxGlHJqnk32YPvtSF6sq8TU="></latexit><latexit sha1_base64="mVMRxxGlHJqnk32YPvtSF6sq8TU="></latexit>

Words
<latexit sha1_base64="zbKJm/vaVmQv7kYShQju17GVYWY="></latexit><latexit sha1_base64="zbKJm/vaVmQv7kYShQju17GVYWY="></latexit><latexit sha1_base64="zbKJm/vaVmQv7kYShQju17GVYWY="></latexit><latexit sha1_base64="zbKJm/vaVmQv7kYShQju17GVYWY="></latexit>

Graphs
<latexit sha1_base64="AG9ta391gcOq7vwvuB2qD36NcTE="></latexit><latexit sha1_base64="AG9ta391gcOq7vwvuB2qD36NcTE="></latexit><latexit sha1_base64="AG9ta391gcOq7vwvuB2qD36NcTE="></latexit><latexit sha1_base64="AG9ta391gcOq7vwvuB2qD36NcTE="></latexit>

Query
<latexit sha1_base64="VuXam9/1qQ/FpZLakj8fdT7cbis="></latexit><latexit sha1_base64="VuXam9/1qQ/FpZLakj8fdT7cbis="></latexit><latexit sha1_base64="VuXam9/1qQ/FpZLakj8fdT7cbis="></latexit><latexit sha1_base64="VuXam9/1qQ/FpZLakj8fdT7cbis="></latexit>

Index
<latexit sha1_base64="SnT9JRZF8bloccCPQFVn9jRqJRA="></latexit><latexit sha1_base64="SnT9JRZF8bloccCPQFVn9jRqJRA="></latexit><latexit sha1_base64="SnT9JRZF8bloccCPQFVn9jRqJRA="></latexit><latexit sha1_base64="SnT9JRZF8bloccCPQFVn9jRqJRA="></latexit>

Graph-based KWS is based on the representation of words by means
of di↵erent graphs. This representations are eventually used to retrieve a
keyword by matching a query graph with all document graphs.

<latexit sha1_base64="lfX9gMPuxDj+DShs7H0wQWf4KN4="></latexit><latexit sha1_base64="lfX9gMPuxDj+DShs7H0wQWf4KN4="></latexit><latexit sha1_base64="lfX9gMPuxDj+DShs7H0wQWf4KN4="></latexit><latexit sha1_base64="lfX9gMPuxDj+DShs7H0wQWf4KN4="></latexit>
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Graph-based Keyword Spotting – Image Preprocessing

α

Binarisation
Di↵erence of Gaussian
Skew Correction (↵)

<latexit sha1_base64="2WzMbJaIWv7VvX7ZKYfjuVCcgYY="></latexit><latexit sha1_base64="2WzMbJaIWv7VvX7ZKYfjuVCcgYY="></latexit><latexit sha1_base64="2WzMbJaIWv7VvX7ZKYfjuVCcgYY="></latexit><latexit sha1_base64="2WzMbJaIWv7VvX7ZKYfjuVCcgYY="></latexit>

Word
Segmentation

<latexit sha1_base64="vOVpv209YmRmQFt3u6Z/MRURyn4="></latexit><latexit sha1_base64="vOVpv209YmRmQFt3u6Z/MRURyn4="></latexit><latexit sha1_base64="vOVpv209YmRmQFt3u6Z/MRURyn4="></latexit><latexit sha1_base64="vOVpv209YmRmQFt3u6Z/MRURyn4="></latexit>

Optional

Skeletonisation
<latexit sha1_base64="qZsrBB3aRM98HqheuUvaDj6Yr24="></latexit><latexit sha1_base64="qZsrBB3aRM98HqheuUvaDj6Yr24="></latexit><latexit sha1_base64="qZsrBB3aRM98HqheuUvaDj6Yr24="></latexit><latexit sha1_base64="qZsrBB3aRM98HqheuUvaDj6Yr24="></latexit>

Document
<latexit sha1_base64="/zPPxfr8hmC05FQSCFHgQ1yQ8Vg="></latexit><latexit sha1_base64="/zPPxfr8hmC05FQSCFHgQ1yQ8Vg="></latexit><latexit sha1_base64="/zPPxfr8hmC05FQSCFHgQ1yQ8Vg="></latexit><latexit sha1_base64="/zPPxfr8hmC05FQSCFHgQ1yQ8Vg="></latexit>

Words
<latexit sha1_base64="3FKZ41D27gDubNcst6RN1tkJP9w="></latexit><latexit sha1_base64="3FKZ41D27gDubNcst6RN1tkJP9w="></latexit><latexit sha1_base64="3FKZ41D27gDubNcst6RN1tkJP9w="></latexit><latexit sha1_base64="3FKZ41D27gDubNcst6RN1tkJP9w="></latexit>

Skeletonised
Words

<latexit sha1_base64="CNuefxpngKmqMsbGvUwEK1Zk/64="></latexit><latexit sha1_base64="CNuefxpngKmqMsbGvUwEK1Zk/64="></latexit><latexit sha1_base64="CNuefxpngKmqMsbGvUwEK1Zk/64="></latexit><latexit sha1_base64="CNuefxpngKmqMsbGvUwEK1Zk/64="></latexit>

Preprocessed
Document

<latexit sha1_base64="r+sJQxyrzCBPCxxSQRHPvEOE2m4="></latexit><latexit sha1_base64="r+sJQxyrzCBPCxxSQRHPvEOE2m4="></latexit><latexit sha1_base64="r+sJQxyrzCBPCxxSQRHPvEOE2m4="></latexit><latexit sha1_base64="r+sJQxyrzCBPCxxSQRHPvEOE2m4="></latexit>
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Graph-based Keyword Spotting – Graph Representation

Alvermann Konzilsprotokolle
<latexit sha1_base64="BFqZ7HArKOM1Y6+yds5ivpsx+jg="></latexit><latexit sha1_base64="BFqZ7HArKOM1Y6+yds5ivpsx+jg="></latexit><latexit sha1_base64="BFqZ7HArKOM1Y6+yds5ivpsx+jg="></latexit>

George Washington
<latexit sha1_base64="Zz/WtdtQXASUdHWBe3ieqFtnTQY=">AAAB+XicbVBNT8JAEN36ifgFevSykZh4IoWLciPxoEdMrJBAQ7bLtGzY7ja7Ww2p/BQvHtR49Z9489+4hR4UfMkkL+/NZGZekHCmjet+O2vrG5tb26Wd8u7e/sFhpXp0r2WqKHhUcql6AdHAmQDPMMOhlyggccChG0yucr/7AEozKe7MNAE/JpFgIaPEWGlYqV6DVBHgLtFjJiKTazW37s6BV0mjIDVUoDOsfA1GkqYxCEM50brfcBPjZ0QZRjnMyoNUQ0LohETQt1SQGLSfzU+f4TOrjHAolS1h8Fz9PZGRWOtpHNjOmJixXvZy8T+vn5rw0s+YSFIDgi4WhSnHRuI8BzxiCqjhU0sIVczeiumYKEKNTatsQ2gsv7xKvGa9VXdvm7V2q0ijhE7QKTpHDXSB2ugGdZCHKHpEz+gVvTlPzovz7nwsWtecYuYY/YHz+QOSKJO4</latexit><latexit sha1_base64="Zz/WtdtQXASUdHWBe3ieqFtnTQY=">AAAB+XicbVBNT8JAEN36ifgFevSykZh4IoWLciPxoEdMrJBAQ7bLtGzY7ja7Ww2p/BQvHtR49Z9489+4hR4UfMkkL+/NZGZekHCmjet+O2vrG5tb26Wd8u7e/sFhpXp0r2WqKHhUcql6AdHAmQDPMMOhlyggccChG0yucr/7AEozKe7MNAE/JpFgIaPEWGlYqV6DVBHgLtFjJiKTazW37s6BV0mjIDVUoDOsfA1GkqYxCEM50brfcBPjZ0QZRjnMyoNUQ0LohETQt1SQGLSfzU+f4TOrjHAolS1h8Fz9PZGRWOtpHNjOmJixXvZy8T+vn5rw0s+YSFIDgi4WhSnHRuI8BzxiCqjhU0sIVczeiumYKEKNTatsQ2gsv7xKvGa9VXdvm7V2q0ijhE7QKTpHDXSB2ugGdZCHKHpEz+gVvTlPzovz7nwsWtecYuYY/YHz+QOSKJO4</latexit><latexit sha1_base64="Zz/WtdtQXASUdHWBe3ieqFtnTQY=">AAAB+XicbVBNT8JAEN36ifgFevSykZh4IoWLciPxoEdMrJBAQ7bLtGzY7ja7Ww2p/BQvHtR49Z9489+4hR4UfMkkL+/NZGZekHCmjet+O2vrG5tb26Wd8u7e/sFhpXp0r2WqKHhUcql6AdHAmQDPMMOhlyggccChG0yucr/7AEozKe7MNAE/JpFgIaPEWGlYqV6DVBHgLtFjJiKTazW37s6BV0mjIDVUoDOsfA1GkqYxCEM50brfcBPjZ0QZRjnMyoNUQ0LohETQt1SQGLSfzU+f4TOrjHAolS1h8Fz9PZGRWOtpHNjOmJixXvZy8T+vn5rw0s+YSFIDgi4WhSnHRuI8BzxiCqjhU0sIVczeiumYKEKNTatsQ2gsv7xKvGa9VXdvm7V2q0ijhE7QKTpHDXSB2ugGdZCHKHpEz+gVvTlPzovz7nwsWtecYuYY/YHz+QOSKJO4</latexit>

Parzival
<latexit sha1_base64="pzoe9Jq2EkOfntK1twlj5NF5dtk="></latexit><latexit sha1_base64="pzoe9Jq2EkOfntK1twlj5NF5dtk="></latexit><latexit sha1_base64="pzoe9Jq2EkOfntK1twlj5NF5dtk="></latexit>

Botany
<latexit sha1_base64="IabzcvbYVTcCl6sCB7LxtnZ6hlo="></latexit><latexit sha1_base64="IabzcvbYVTcCl6sCB7LxtnZ6hlo="></latexit><latexit sha1_base64="IabzcvbYVTcCl6sCB7LxtnZ6hlo="></latexit>

Original
<latexit sha1_base64="8JyKXU6mvjP5yZ6VS25T3COifTE="></latexit><latexit sha1_base64="8JyKXU6mvjP5yZ6VS25T3COifTE="></latexit><latexit sha1_base64="8JyKXU6mvjP5yZ6VS25T3COifTE="></latexit>

Preprocessed
<latexit sha1_base64="1GVHpdLhJ/AtpXae/tsiwDxHjqE=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8ld1etLeCF48VXFtol5LNzrah2SQkWaEs/RtePKh49dd489+YtnvQ1gcDj/dmmJkXK86M9f1vb2Nza3tnt7JX3T84PDqunZw+GplrCiGVXOpeTAxwJiC0zHLoKQ0kizl048nt3O8+gTZMigc7VRBlZCRYyiixThp0NCgtKRgDybBW9xv+AnidBCWpoxKdYe1rkEiaZyAs5cSYfuArGxVEW0Y5zKqD3IAidEJG0HdUkAxMVCxunuFLpyQ4ldqVsHih/p4oSGbMNItdZ0bs2Kx6c/E/r5/b9CYqmFC5BUGXi9KcYyvxPACcMA3U8qkjhGrmbsV0TDSh1sVUdSEEqy+vk7DZaDX8+2a93SrTqKBzdIGuUICuURvdoQ4KEUUKPaNX9Obl3ov37n0sWze8cuYM/YH3+QPCVJGp</latexit><latexit sha1_base64="1GVHpdLhJ/AtpXae/tsiwDxHjqE=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8ld1etLeCF48VXFtol5LNzrah2SQkWaEs/RtePKh49dd489+YtnvQ1gcDj/dmmJkXK86M9f1vb2Nza3tnt7JX3T84PDqunZw+GplrCiGVXOpeTAxwJiC0zHLoKQ0kizl048nt3O8+gTZMigc7VRBlZCRYyiixThp0NCgtKRgDybBW9xv+AnidBCWpoxKdYe1rkEiaZyAs5cSYfuArGxVEW0Y5zKqD3IAidEJG0HdUkAxMVCxunuFLpyQ4ldqVsHih/p4oSGbMNItdZ0bs2Kx6c/E/r5/b9CYqmFC5BUGXi9KcYyvxPACcMA3U8qkjhGrmbsV0TDSh1sVUdSEEqy+vk7DZaDX8+2a93SrTqKBzdIGuUICuURvdoQ4KEUUKPaNX9Obl3ov37n0sWze8cuYM/YH3+QPCVJGp</latexit><latexit sha1_base64="1GVHpdLhJ/AtpXae/tsiwDxHjqE=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8ld1etLeCF48VXFtol5LNzrah2SQkWaEs/RtePKh49dd489+YtnvQ1gcDj/dmmJkXK86M9f1vb2Nza3tnt7JX3T84PDqunZw+GplrCiGVXOpeTAxwJiC0zHLoKQ0kizl048nt3O8+gTZMigc7VRBlZCRYyiixThp0NCgtKRgDybBW9xv+AnidBCWpoxKdYe1rkEiaZyAs5cSYfuArGxVEW0Y5zKqD3IAidEJG0HdUkAxMVCxunuFLpyQ4ldqVsHih/p4oSGbMNItdZ0bs2Kx6c/E/r5/b9CYqmFC5BUGXi9KcYyvxPACcMA3U8qkjhGrmbsV0TDSh1sVUdSEEqy+vk7DZaDX8+2a93SrTqKBzdIGuUICuURvdoQ4KEUUKPaNX9Obl3ov37n0sWze8cuYM/YH3+QPCVJGp</latexit>

Keypoint
<latexit sha1_base64="xm+eOkNwj/MS4wr67xBvSUTFLkY="></latexit><latexit sha1_base64="xm+eOkNwj/MS4wr67xBvSUTFLkY="></latexit><latexit sha1_base64="xm+eOkNwj/MS4wr67xBvSUTFLkY="></latexit>

Projection
<latexit sha1_base64="FF7vcoBx5WB+MItPhVBxYYr64Sw="></latexit><latexit sha1_base64="FF7vcoBx5WB+MItPhVBxYYr64Sw="></latexit><latexit sha1_base64="FF7vcoBx5WB+MItPhVBxYYr64Sw="></latexit>
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Graph-based Keyword Spotting – Graph Edit Distance (GED)

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

g1
<latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit>

g2
<latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

…

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

g1
<latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit>

g2
<latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

�n
<latexit sha1_base64="wiO4vxKmA7ARHkUosCBCZZBm3Ks="></latexit><latexit sha1_base64="wiO4vxKmA7ARHkUosCBCZZBm3Ks="></latexit><latexit sha1_base64="wiO4vxKmA7ARHkUosCBCZZBm3Ks="></latexit><latexit sha1_base64="wiO4vxKmA7ARHkUosCBCZZBm3Ks="></latexit>

�1<latexit sha1_base64="GvGprKEsFXn486EOxpARGKJZpsw="></latexit><latexit sha1_base64="GvGprKEsFXn486EOxpARGKJZpsw="></latexit><latexit sha1_base64="GvGprKEsFXn486EOxpARGKJZpsw="></latexit><latexit sha1_base64="GvGprKEsFXn486EOxpARGKJZpsw="></latexit>

Set of all complete edit paths
<latexit sha1_base64="xHwMh0aJ9umfSlbRAX1xtE5ewms="></latexit><latexit sha1_base64="xHwMh0aJ9umfSlbRAX1xtE5ewms="></latexit><latexit sha1_base64="xHwMh0aJ9umfSlbRAX1xtE5ewms="></latexit><latexit sha1_base64="xHwMh0aJ9umfSlbRAX1xtE5ewms="></latexit>

(u1 ! ")
<latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit>

(u2 ! v1)
<latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit>

(u4 ! v3)
<latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit>

(u3 ! v2)
<latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit>

(u4 ! v3)
<latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit><latexit sha1_base64="bKJ3d5cz1Hgqs7IXg5FUu7vK2m8="></latexit>

(u3 ! v2)
<latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit><latexit sha1_base64="w94Xy1Yc03MHgVECm7ni743qBNU="></latexit>

(u2 ! v1)
<latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit><latexit sha1_base64="vvmpoJAUMABu3mInuvyr7O5h4wE="></latexit>

(u1 ! ")
<latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit><latexit sha1_base64="aNMurle9W5zbrkxTrTVM9EhXdr0="></latexit>

dGED(g1, g2) = min
�2⌥(g1,g2)

P
ei2� c(ei)

<latexit sha1_base64="yC/+cmxFO+xZHmXcWCNf9PG54OE="></latexit><latexit sha1_base64="yC/+cmxFO+xZHmXcWCNf9PG54OE="></latexit><latexit sha1_base64="yC/+cmxFO+xZHmXcWCNf9PG54OE="></latexit><latexit sha1_base64="yC/+cmxFO+xZHmXcWCNf9PG54OE="></latexit>
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dHED(g1, g2) =
P

u2V1
minv2V2[{✏} h(u, v) +

P
v2V2

minu2V1[{✏} h(u, v)
<latexit sha1_base64="foTKHG/ubQ9HJcUzCPVVXy8V+pE="></latexit><latexit sha1_base64="foTKHG/ubQ9HJcUzCPVVXy8V+pE="></latexit><latexit sha1_base64="foTKHG/ubQ9HJcUzCPVVXy8V+pE="></latexit><latexit sha1_base64="foTKHG/ubQ9HJcUzCPVVXy8V+pE="></latexit>

g1
<latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit>

g2
<latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit>

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

"
<latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit><latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit><latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit>

"
<latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit><latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit><latexit sha1_base64="DsDnKJXNt8cFaC3cHqMphy7K/Hw="></latexit>

u3
<latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit><latexit sha1_base64="yRj4mk3BW9mkTp8NQvn8NJzLTUY="></latexit>

u4
<latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit><latexit sha1_base64="o+qcOmPPweYmx9ZQc5gQjVus4OU="></latexit>

g1
<latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit><latexit sha1_base64="yUm9e2A+J+abAPGMNP+i03QIRtc="></latexit>

g2
<latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit><latexit sha1_base64="bGIgNJ8VRU/Ztrbyi3E23V5HoRc="></latexit>

v2
<latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit><latexit sha1_base64="6NM52zEoJ26xNRNxLZV7YLf14PI="></latexit>

v1
<latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit><latexit sha1_base64="LSIpoKoXanKPEG7VGz1eij5dFN8="></latexit>

v3
<latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit><latexit sha1_base64="CfRU1MFAxDPTnExmqjGgzxJmzyo="></latexit>

u1
<latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit><latexit sha1_base64="+KnLxG8QbNUXXDiKQKM3RQbXrtY="></latexit>

u2
<latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit><latexit sha1_base64="uBr4O5GVZ88UfR2LF4fxvqCfRVI="></latexit>

, where h(u, v) is the assignment cost of nodes and adjacent edges.
<latexit sha1_base64="22+qpEYh5389/KlfyF8xgaR2F9o="></latexit><latexit sha1_base64="22+qpEYh5389/KlfyF8xgaR2F9o="></latexit><latexit sha1_base64="22+qpEYh5389/KlfyF8xgaR2F9o="></latexit><latexit sha1_base64="22+qpEYh5389/KlfyF8xgaR2F9o="></latexit>

The number of edit path is exponential, and thus, HED reduces the problem

of GED to a set matching problem between local substructures.
<latexit sha1_base64="IYvFXd7KgOK+C2P1uDUFr4V8LOY=">AAADS3icfVHdahNBFJ6kVuv601QvvfBgKlQpIRsKtV4VVKwgWLF/kA1ldvYkO3R2Zp05YxuWPIUv4Av5AD6HV4oXziaxtqIeGDh85/vm/HxpqaSjbvdLo7lwZfHqtaXr0Y2bt24vt1buHDjjrcB9YZSxRyl3qKTGfZKk8Ki0yItU4WF68qyuH35A66TRezQucVDwkZZDKTgF6Lj1MRGoCa3Uo2gvR9C+SNGCGQJmkqDklIN 0gGel0YEouVoHrjOg3Lv1aOfFc7CYeYEuIAilNaFxUctfhhIZ4OCQoOAk8tDinJAinSJqUEZwBc6njqwX5C26TnTcanc7W9OAWbK5MU+2Yog73Wm02Tx2j1can5LMCF+ECYXizvXjbkmDiluSQuEkSrzDkosTPsJ+SDUv0A2q6fUm8DAgGQyNDU8TTNGLiooXzo2LNDDDHrn7s1aDf6v1PQ2fDCqpS0+oxazR0Kv6LLUVkEmLgtQ4JFxYGWYFkXPLRfDDRZfbqJEJjLy4vIs2qLNBXS0d+nACk4Vto0TjqTBFEYx6nLxG6vcGVfKOOCG0Y1hNRkhuFdq98FmQWvxNT84bSWHxvQ8TVgnhGaXD6lW9yNPJ/0Wonb+geeNpJgqe/jIO/p0c9DpxtxO/7bW3N+buLrF77AFbYzHbZNtsh+2yfSbYt8b9xlrjUfNz82vze/PHjNpszDV32aVYWPwJMbsStw==</latexit><latexit sha1_base64="IYvFXd7KgOK+C2P1uDUFr4V8LOY=">AAADS3icfVHdahNBFJ6kVuv601QvvfBgKlQpIRsKtV4VVKwgWLF/kA1ldvYkO3R2Zp05YxuWPIUv4Av5AD6HV4oXziaxtqIeGDh85/vm/HxpqaSjbvdLo7lwZfHqtaXr0Y2bt24vt1buHDjjrcB9YZSxRyl3qKTGfZKk8Ki0yItU4WF68qyuH35A66TRezQucVDwkZZDKTgF6Lj1MRGoCa3Uo2gvR9C+SNGCGQJmkqDklIN 0gGel0YEouVoHrjOg3Lv1aOfFc7CYeYEuIAilNaFxUctfhhIZ4OCQoOAk8tDinJAinSJqUEZwBc6njqwX5C26TnTcanc7W9OAWbK5MU+2Yog73Wm02Tx2j1can5LMCF+ECYXizvXjbkmDiluSQuEkSrzDkosTPsJ+SDUv0A2q6fUm8DAgGQyNDU8TTNGLiooXzo2LNDDDHrn7s1aDf6v1PQ2fDCqpS0+oxazR0Kv6LLUVkEmLgtQ4JFxYGWYFkXPLRfDDRZfbqJEJjLy4vIs2qLNBXS0d+nACk4Vto0TjqTBFEYx6nLxG6vcGVfKOOCG0Y1hNRkhuFdq98FmQWvxNT84bSWHxvQ8TVgnhGaXD6lW9yNPJ/0Wonb+geeNpJgqe/jIO/p0c9DpxtxO/7bW3N+buLrF77AFbYzHbZNtsh+2yfSbYt8b9xlrjUfNz82vze/PHjNpszDV32aVYWPwJMbsStw==</latexit><latexit sha1_base64="IYvFXd7KgOK+C2P1uDUFr4V8LOY=">AAADS3icfVHdahNBFJ6kVuv601QvvfBgKlQpIRsKtV4VVKwgWLF/kA1ldvYkO3R2Zp05YxuWPIUv4Av5AD6HV4oXziaxtqIeGDh85/vm/HxpqaSjbvdLo7lwZfHqtaXr0Y2bt24vt1buHDjjrcB9YZSxRyl3qKTGfZKk8Ki0yItU4WF68qyuH35A66TRezQucVDwkZZDKTgF6Lj1MRGoCa3Uo2gvR9C+SNGCGQJmkqDklIN 0gGel0YEouVoHrjOg3Lv1aOfFc7CYeYEuIAilNaFxUctfhhIZ4OCQoOAk8tDinJAinSJqUEZwBc6njqwX5C26TnTcanc7W9OAWbK5MU+2Yog73Wm02Tx2j1can5LMCF+ECYXizvXjbkmDiluSQuEkSrzDkosTPsJ+SDUv0A2q6fUm8DAgGQyNDU8TTNGLiooXzo2LNDDDHrn7s1aDf6v1PQ2fDCqpS0+oxazR0Kv6LLUVkEmLgtQ4JFxYGWYFkXPLRfDDRZfbqJEJjLy4vIs2qLNBXS0d+nACk4Vto0TjqTBFEYx6nLxG6vcGVfKOOCG0Y1hNRkhuFdq98FmQWvxNT84bSWHxvQ8TVgnhGaXD6lW9yNPJ/0Wonb+geeNpJgqe/jIO/p0c9DpxtxO/7bW3N+buLrF77AFbYzHbZNtsh+2yfSbYt8b9xlrjUfNz82vze/PHjNpszDV32aVYWPwJMbsStw==</latexit><latexit sha1_base64="IYvFXd7KgOK+C2P1uDUFr4V8LOY=">AAADS3icfVHdahNBFJ6kVuv601QvvfBgKlQpIRsKtV4VVKwgWLF/kA1ldvYkO3R2Zp05YxuWPIUv4Av5AD6HV4oXziaxtqIeGDh85/vm/HxpqaSjbvdLo7lwZfHqtaXr0Y2bt24vt1buHDjjrcB9YZSxRyl3qKTGfZKk8Ki0yItU4WF68qyuH35A66TRezQucVDwkZZDKTgF6Lj1MRGoCa3Uo2gvR9C+SNGCGQJmkqDklIN 0gGel0YEouVoHrjOg3Lv1aOfFc7CYeYEuIAilNaFxUctfhhIZ4OCQoOAk8tDinJAinSJqUEZwBc6njqwX5C26TnTcanc7W9OAWbK5MU+2Yog73Wm02Tx2j1can5LMCF+ECYXizvXjbkmDiluSQuEkSrzDkosTPsJ+SDUv0A2q6fUm8DAgGQyNDU8TTNGLiooXzo2LNDDDHrn7s1aDf6v1PQ2fDCqpS0+oxazR0Kv6LLUVkEmLgtQ4JFxYGWYFkXPLRfDDRZfbqJEJjLy4vIs2qLNBXS0d+nACk4Vto0TjqTBFEYx6nLxG6vcGVfKOOCG0Y1hNRkhuFdq98FmQWvxNT84bSWHxvQ8TVgnhGaXD6lW9yNPJ/0Wonb+geeNpJgqe/jIO/p0c9DpxtxO/7bW3N+buLrF77AFbYzHbZNtsh+2yfSbYt8b9xlrjUfNz82vze/PHjNpszDV32aVYWPwJMbsStw==</latexit>
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Graph-based Keyword Spotting – Context-Aware Hausdorff Edit Distance (CED)

u2

u1

u3

u5

L1

L2

L3

c3(u1, g1)
<latexit sha1_base64="aPJiPQbbTHes5J5IyV3KUPeNTDA="></latexit><latexit sha1_base64="aPJiPQbbTHes5J5IyV3KUPeNTDA="></latexit><latexit sha1_base64="aPJiPQbbTHes5J5IyV3KUPeNTDA="></latexit><latexit sha1_base64="aPJiPQbbTHes5J5IyV3KUPeNTDA="></latexit>

K1
<latexit sha1_base64="YZ8SF9CwET8iFGRuY7Avp3CsXiE="></latexit><latexit sha1_base64="YZ8SF9CwET8iFGRuY7Avp3CsXiE="></latexit><latexit sha1_base64="YZ8SF9CwET8iFGRuY7Avp3CsXiE="></latexit><latexit sha1_base64="YZ8SF9CwET8iFGRuY7Avp3CsXiE="></latexit>

K2
<latexit sha1_base64="k7Ry1I6AJnBtMmM3Bh4Q3f57+hc="></latexit><latexit sha1_base64="k7Ry1I6AJnBtMmM3Bh4Q3f57+hc="></latexit><latexit sha1_base64="k7Ry1I6AJnBtMmM3Bh4Q3f57+hc="></latexit><latexit sha1_base64="k7Ry1I6AJnBtMmM3Bh4Q3f57+hc="></latexit>

K3
<latexit sha1_base64="09i+Ola+tHwMzPC6hTDCISALljU="></latexit><latexit sha1_base64="09i+Ola+tHwMzPC6hTDCISALljU="></latexit><latexit sha1_base64="09i+Ola+tHwMzPC6hTDCISALljU="></latexit><latexit sha1_base64="09i+Ola+tHwMzPC6hTDCISALljU="></latexit>

v1
<latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit>

v2
<latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit>

v3
<latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit>

c3(v1, g2)
<latexit sha1_base64="OqQbUsBHQN40h5HhPpHpLnYnGck="></latexit><latexit sha1_base64="OqQbUsBHQN40h5HhPpHpLnYnGck="></latexit><latexit sha1_base64="OqQbUsBHQN40h5HhPpHpLnYnGck="></latexit><latexit sha1_base64="OqQbUsBHQN40h5HhPpHpLnYnGck="></latexit>

u1

u2 u3

u5

u4

g1
<latexit sha1_base64="lEM6PjRq6w0dhl/84kIrI8OW0P4="></latexit><latexit sha1_base64="lEM6PjRq6w0dhl/84kIrI8OW0P4="></latexit><latexit sha1_base64="lEM6PjRq6w0dhl/84kIrI8OW0P4="></latexit><latexit sha1_base64="lEM6PjRq6w0dhl/84kIrI8OW0P4="></latexit>

g2
<latexit sha1_base64="uOjaG4SixHoJEUJFBt6BO4WDz6E="></latexit><latexit sha1_base64="uOjaG4SixHoJEUJFBt6BO4WDz6E="></latexit><latexit sha1_base64="uOjaG4SixHoJEUJFBt6BO4WDz6E="></latexit><latexit sha1_base64="uOjaG4SixHoJEUJFBt6BO4WDz6E="></latexit>

v1
<latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit><latexit sha1_base64="nNJApT80rtBjqrYx4icaNGPB8UY="></latexit>

v2
<latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit><latexit sha1_base64="jAgrEP9W6pNLvV1gVA0Ci2A4XE0="></latexit>

v3
<latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit><latexit sha1_base64="UJnNhrC5Q/wEMm6BgwZqBurmoaY="></latexit>

v4
<latexit sha1_base64="7w2Vhc4rc1fDiql9x8KoFldf/yc="></latexit><latexit sha1_base64="7w2Vhc4rc1fDiql9x8KoFldf/yc="></latexit><latexit sha1_base64="7w2Vhc4rc1fDiql9x8KoFldf/yc="></latexit><latexit sha1_base64="7w2Vhc4rc1fDiql9x8KoFldf/yc="></latexit>

How dissimilar/similar is graph context c3(u1, g1) and c3(v1, g2)?
<latexit sha1_base64="C57kMvhAYkcMC2VQEdSyppkIFCM="></latexit><latexit sha1_base64="C57kMvhAYkcMC2VQEdSyppkIFCM="></latexit><latexit sha1_base64="C57kMvhAYkcMC2VQEdSyppkIFCM="></latexit><latexit sha1_base64="C57kMvhAYkcMC2VQEdSyppkIFCM="></latexit>

d(cn(u, g1), cn(v, g2)) =
P

n

i=1 dHED(Li,Ki)
<latexit sha1_base64="5NdxHFH+VUJT8fUMcm+SjM17kpg="></latexit><latexit sha1_base64="5NdxHFH+VUJT8fUMcm+SjM17kpg="></latexit><latexit sha1_base64="5NdxHFH+VUJT8fUMcm+SjM17kpg="></latexit><latexit sha1_base64="5NdxHFH+VUJT8fUMcm+SjM17kpg="></latexit>

dCED(g1, g2, n)
P

u2V1
minv2{bn(u,g2),✏} h(u, v)+

P
v2V2

minu2{bn(v,g1),✏} h(u, v) ,
<latexit sha1_base64="VbBOzqPr+xqC70GgyNXe2Olx2lE="></latexit><latexit sha1_base64="VbBOzqPr+xqC70GgyNXe2Olx2lE="></latexit><latexit sha1_base64="VbBOzqPr+xqC70GgyNXe2Olx2lE="></latexit><latexit sha1_base64="VbBOzqPr+xqC70GgyNXe2Olx2lE="></latexit>

where bn is the node in g1/g2 with minimum structural node context distance.
<latexit sha1_base64="lkClaaS64oc0EF3xpTg+xucNZDA="></latexit><latexit sha1_base64="lkClaaS64oc0EF3xpTg+xucNZDA="></latexit><latexit sha1_base64="lkClaaS64oc0EF3xpTg+xucNZDA="></latexit><latexit sha1_base64="lkClaaS64oc0EF3xpTg+xucNZDA="></latexit>
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Graph-based Keyword Spotting – Ensemble Methods

n = {2, 4, 6}
<latexit sha1_base64="armu6PyRbdgIwwzCswqAaluw8ZY="></latexit><latexit sha1_base64="armu6PyRbdgIwwzCswqAaluw8ZY="></latexit><latexit sha1_base64="armu6PyRbdgIwwzCswqAaluw8ZY="></latexit><latexit sha1_base64="armu6PyRbdgIwwzCswqAaluw8ZY="></latexit> 0.756

<latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit>

0.831
<latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit>

mean
<latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit> 0.794

<latexit sha1_base64="MAg1c9pB3osdKnH9LZ39m0HHJvI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbhOqt4EVvFewHtEvJptk2NJtdkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0gE18Z1v1FhY3Nre6e4W9rbPzg8Kh+ftHWcKspaNBax6gZEM8ElaxluBOsmipEoEKwTTG7nfueJKc1j+WimCfMjMpI85JQYK3WqrlO/uaoOyhXXcRfA68TLSQVyNAflr/4wpmnEpKGCaN3z3MT4GVGGU8FmpX6qWULohIxYz1JJIqb9bHHuDF9YZYjDWNmSBi/U3xMZibSeRoHtjIgZ61VvLv7n9VITXvsZl0lqmKTLRWEqsInx/Hc85IpRI6aWEKq4vRXTMVGEGptQyYbgrb68Tto1x3Md76FWadzncRThDM7hEjyoQwPuoAktoDCBZ3iFN5SgF/SOPpatBZTPnMIfoM8fB2qODw==</latexit><latexit sha1_base64="MAg1c9pB3osdKnH9LZ39m0HHJvI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbhOqt4EVvFewHtEvJptk2NJtdkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0gE18Z1v1FhY3Nre6e4W9rbPzg8Kh+ftHWcKspaNBax6gZEM8ElaxluBOsmipEoEKwTTG7nfueJKc1j+WimCfMjMpI85JQYK3WqrlO/uaoOyhXXcRfA68TLSQVyNAflr/4wpmnEpKGCaN3z3MT4GVGGU8FmpX6qWULohIxYz1JJIqb9bHHuDF9YZYjDWNmSBi/U3xMZibSeRoHtjIgZ61VvLv7n9VITXvsZl0lqmKTLRWEqsInx/Hc85IpRI6aWEKq4vRXTMVGEGptQyYbgrb68Tto1x3Md76FWadzncRThDM7hEjyoQwPuoAktoDCBZ3iFN5SgF/SOPpatBZTPnMIfoM8fB2qODw==</latexit><latexit sha1_base64="MAg1c9pB3osdKnH9LZ39m0HHJvI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbhOqt4EVvFewHtEvJptk2NJtdkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0gE18Z1v1FhY3Nre6e4W9rbPzg8Kh+ftHWcKspaNBax6gZEM8ElaxluBOsmipEoEKwTTG7nfueJKc1j+WimCfMjMpI85JQYK3WqrlO/uaoOyhXXcRfA68TLSQVyNAflr/4wpmnEpKGCaN3z3MT4GVGGU8FmpX6qWULohIxYz1JJIqb9bHHuDF9YZYjDWNmSBi/U3xMZibSeRoHtjIgZ61VvLv7n9VITXvsZl0lqmKTLRWEqsInx/Hc85IpRI6aWEKq4vRXTMVGEGptQyYbgrb68Tto1x3Md76FWadzncRThDM7hEjyoQwPuoAktoDCBZ3iFN5SgF/SOPpatBZTPnMIfoM8fB2qODw==</latexit><latexit sha1_base64="MAg1c9pB3osdKnH9LZ39m0HHJvI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbhOqt4EVvFewHtEvJptk2NJtdkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0gE18Z1v1FhY3Nre6e4W9rbPzg8Kh+ftHWcKspaNBax6gZEM8ElaxluBOsmipEoEKwTTG7nfueJKc1j+WimCfMjMpI85JQYK3WqrlO/uaoOyhXXcRfA68TLSQVyNAflr/4wpmnEpKGCaN3z3MT4GVGGU8FmpX6qWULohIxYz1JJIqb9bHHuDF9YZYjDWNmSBi/U3xMZibSeRoHtjIgZ61VvLv7n9VITXvsZl0lqmKTLRWEqsInx/Hc85IpRI6aWEKq4vRXTMVGEGptQyYbgrb68Tto1x3Md76FWadzncRThDM7hEjyoQwPuoAktoDCBZ3iFN5SgF/SOPpatBZTPnMIfoM8fB2qODw==</latexit>

m = Keypoint (K)
<latexit sha1_base64="GSqYHhmfjy5PEl7L3PG4UVtqQIQ="></latexit><latexit sha1_base64="GSqYHhmfjy5PEl7L3PG4UVtqQIQ="></latexit><latexit sha1_base64="GSqYHhmfjy5PEl7L3PG4UVtqQIQ="></latexit><latexit sha1_base64="GSqYHhmfjy5PEl7L3PG4UVtqQIQ="></latexit>

m = Projection (P)
<latexit sha1_base64="P8TFM+ASiReemncqf/ST+DqBLmE="></latexit><latexit sha1_base64="P8TFM+ASiReemncqf/ST+DqBLmE="></latexit><latexit sha1_base64="P8TFM+ASiReemncqf/ST+DqBLmE="></latexit><latexit sha1_base64="P8TFM+ASiReemncqf/ST+DqBLmE="></latexit>

m = {K,P}
<latexit sha1_base64="mFgc6Ie8llGac2Tf772Orgf11dM="></latexit><latexit sha1_base64="mFgc6Ie8llGac2Tf772Orgf11dM="></latexit><latexit sha1_base64="mFgc6Ie8llGac2Tf772Orgf11dM="></latexit><latexit sha1_base64="mFgc6Ie8llGac2Tf772Orgf11dM="></latexit> 0.756

<latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit>

0.673
<latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit>

0.678
<latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit>

mean
<latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit> 0.702

<latexit sha1_base64="iETdPhhNRBiSlpAAWIdWml+p+38=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp7DppR4LXvRWwX5AG8pmu2mXbjZhdyOU0B/hxYMiXv093vw3btMctPXBwOO9GWbmBYng2mD87ZS2tnd298r7lYPDo+OT6ulZV8epoqxDYxGrfkA0E1yyjuFGsH6iGIkCwXrB7Hbp956Y0jyWj2aeMD8iE8lDTomxUq+O3SZu1EfVGnZxDrRJvILUoEB7VP0ajmOaRkwaKojWAw8nxs+IMpwKtqgMU80SQmdkwgaWShIx7Wf5uQt0ZZUxCmNlSxqUq78nMhJpPY8C2xkRM9Xr3lL8zxukJrzxMy6T1DBJV4vCVCATo+XvaMwVo0bMLSFUcXsrolOiCDU2oYoNwVt/eZN0G66HXe+hUWvdF3GU4QIu4Ro8aEIL7qANHaAwg2d4hTcncV6cd+dj1Vpyiplz+APn8wf2m44E</latexit><latexit sha1_base64="iETdPhhNRBiSlpAAWIdWml+p+38=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp7DppR4LXvRWwX5AG8pmu2mXbjZhdyOU0B/hxYMiXv093vw3btMctPXBwOO9GWbmBYng2mD87ZS2tnd298r7lYPDo+OT6ulZV8epoqxDYxGrfkA0E1yyjuFGsH6iGIkCwXrB7Hbp956Y0jyWj2aeMD8iE8lDTomxUq+O3SZu1EfVGnZxDrRJvILUoEB7VP0ajmOaRkwaKojWAw8nxs+IMpwKtqgMU80SQmdkwgaWShIx7Wf5uQt0ZZUxCmNlSxqUq78nMhJpPY8C2xkRM9Xr3lL8zxukJrzxMy6T1DBJV4vCVCATo+XvaMwVo0bMLSFUcXsrolOiCDU2oYoNwVt/eZN0G66HXe+hUWvdF3GU4QIu4Ro8aEIL7qANHaAwg2d4hTcncV6cd+dj1Vpyiplz+APn8wf2m44E</latexit><latexit sha1_base64="iETdPhhNRBiSlpAAWIdWml+p+38=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp7DppR4LXvRWwX5AG8pmu2mXbjZhdyOU0B/hxYMiXv093vw3btMctPXBwOO9GWbmBYng2mD87ZS2tnd298r7lYPDo+OT6ulZV8epoqxDYxGrfkA0E1yyjuFGsH6iGIkCwXrB7Hbp956Y0jyWj2aeMD8iE8lDTomxUq+O3SZu1EfVGnZxDrRJvILUoEB7VP0ajmOaRkwaKojWAw8nxs+IMpwKtqgMU80SQmdkwgaWShIx7Wf5uQt0ZZUxCmNlSxqUq78nMhJpPY8C2xkRM9Xr3lL8zxukJrzxMy6T1DBJV4vCVCATo+XvaMwVo0bMLSFUcXsrolOiCDU2oYoNwVt/eZN0G66HXe+hUWvdF3GU4QIu4Ro8aEIL7qANHaAwg2d4hTcncV6cd+dj1Vpyiplz+APn8wf2m44E</latexit><latexit sha1_base64="iETdPhhNRBiSlpAAWIdWml+p+38=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp7DppR4LXvRWwX5AG8pmu2mXbjZhdyOU0B/hxYMiXv093vw3btMctPXBwOO9GWbmBYng2mD87ZS2tnd298r7lYPDo+OT6ulZV8epoqxDYxGrfkA0E1yyjuFGsH6iGIkCwXrB7Hbp956Y0jyWj2aeMD8iE8lDTomxUq+O3SZu1EfVGnZxDrRJvILUoEB7VP0ajmOaRkwaKojWAw8nxs+IMpwKtqgMU80SQmdkwgaWShIx7Wf5uQt0ZZUxCmNlSxqUq78nMhJpPY8C2xkRM9Xr3lL8zxukJrzxMy6T1DBJV4vCVCATo+XvaMwVo0bMLSFUcXsrolOiCDU2oYoNwVt/eZN0G66HXe+hUWvdF3GU4QIu4Ro8aEIL7qANHaAwg2d4hTcncV6cd+dj1Vpyiplz+APn8wf2m44E</latexit>

n = 2
<latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit>

n = 4
<latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit>

n = 6
<latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit>

0.756
<latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit><latexit sha1_base64="wQ2tEgMVcUszw39qNwJUF0mpAMo=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07Jb0HoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q69SvrquDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHBFyODQ==</latexit>

0.831
<latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit><latexit sha1_base64="N0nnn9fALv6+IJtlKwXGq5fDJUk=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYHXexMGXARrsI5gOSI+xtNsmSvb1jd04IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5YSKFQc/7djY2t7Z3dgt7xf2Dw6Pj0slpy8SpZrzJYhnrTkgNl0LxJgqUvJNoTqNQ8nY4uZ377SeujYjVI04THkR0pMRQMIpWalc8t3btV/qlsud6C5B14uekDDka/dJXbxCzNOIKmaTGdH0vwSCjGgWTfFbspYYnlE3oiHctVTTiJsgW587IpVUGZBhrWwrJQv09kdHImGkU2s6I4tisenPxP6+b4rAWZEIlKXLFlouGqSQYk/nvZCA0ZyinllCmhb2VsDHVlKFNqGhD8FdfXietqut7rv9QLdfv8zgKcA4XcAU+3EAd7qABTWAwgWd4hTcncV6cd+dj2brh5DNn8AfO5w/7L44H</latexit>

0.673
<latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit><latexit sha1_base64="oDB7VrDQMsOpBib7aQQFrVue8u4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BFvB07JbwXoseNFbBfsB7VKyabYNzWaXJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMCxLBtXHdb1TY2Nza3inulvb2Dw6PyscnbR2nirIWjUWsugHRTHDJWoYbwbqJYiQKBOsEk9u533liSvNYPpppwvyIjCQPOSXGSp2q61zXr6qDcsV13AXwOvFyUoEczUH5qz+MaRoxaaggWvc8NzF+RpThVLBZqZ9qlhA6ISPWs1SSiGk/W5w7wxdWGeIwVrakwQv190RGIq2nUWA7I2LGetWbi/95vdSEN37GZZIaJulyUZgKbGI8/x0PuWLUiKklhCpub8V0TBShxiZUsiF4qy+vk3bN8VzHe6hVGvd5HEU4g3O4BA/q0IA7aEILKEzgGV7hDSXoBb2jj2VrAeUzp/AH6PMHAVKOCw==</latexit>

0.563
<latexit sha1_base64="DHGV96RjZeCTGxPrgOhz3yF9uko=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIb8XEMeNFbBPOAZAmzk9lkyOzsMjMrhCUf4cWDIl79Hm/+jZNkD5pY0FBUddPdFSSCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH49uZ335iSvNYPppJwvyIDCUPOSXGSu0qdi+vLqr9cgW7eA60SrycVCBHo1/+6g1imkZMGiqI1l0PJ8bPiDKcCjYt9VLNEkLHZMi6lkoSMe1n83On6MwqAxTGypY0aK7+nshIpPUkCmxnRMxIL3sz8T+vm5rwxs+4TFLDJF0sClOBTIxmv6MBV4waMbGEUMXtrYiOiCLU2IRKNgRv+eVV0qq5Hna9h1qlfp/HUYQTOIVz8OAa6nAHDWgChTE8wyu8OYnz4rw7H4vWgpPPHMMfOJ8//jaOCQ==</latexit><latexit sha1_base64="DHGV96RjZeCTGxPrgOhz3yF9uko=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIb8XEMeNFbBPOAZAmzk9lkyOzsMjMrhCUf4cWDIl79Hm/+jZNkD5pY0FBUddPdFSSCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH49uZ335iSvNYPppJwvyIDCUPOSXGSu0qdi+vLqr9cgW7eA60SrycVCBHo1/+6g1imkZMGiqI1l0PJ8bPiDKcCjYt9VLNEkLHZMi6lkoSMe1n83On6MwqAxTGypY0aK7+nshIpPUkCmxnRMxIL3sz8T+vm5rwxs+4TFLDJF0sClOBTIxmv6MBV4waMbGEUMXtrYiOiCLU2IRKNgRv+eVV0qq5Hna9h1qlfp/HUYQTOIVz8OAa6nAHDWgChTE8wyu8OYnz4rw7H4vWgpPPHMMfOJ8//jaOCQ==</latexit><latexit sha1_base64="DHGV96RjZeCTGxPrgOhz3yF9uko=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIb8XEMeNFbBPOAZAmzk9lkyOzsMjMrhCUf4cWDIl79Hm/+jZNkD5pY0FBUddPdFSSCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH49uZ335iSvNYPppJwvyIDCUPOSXGSu0qdi+vLqr9cgW7eA60SrycVCBHo1/+6g1imkZMGiqI1l0PJ8bPiDKcCjYt9VLNEkLHZMi6lkoSMe1n83On6MwqAxTGypY0aK7+nshIpPUkCmxnRMxIL3sz8T+vm5rwxs+4TFLDJF0sClOBTIxmv6MBV4waMbGEUMXtrYiOiCLU2IRKNgRv+eVV0qq5Hna9h1qlfp/HUYQTOIVz8OAa6nAHDWgChTE8wyu8OYnz4rw7H4vWgpPPHMMfOJ8//jaOCQ==</latexit><latexit sha1_base64="DHGV96RjZeCTGxPrgOhz3yF9uko=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIb8XEMeNFbBPOAZAmzk9lkyOzsMjMrhCUf4cWDIl79Hm/+jZNkD5pY0FBUddPdFSSCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH49uZ335iSvNYPppJwvyIDCUPOSXGSu0qdi+vLqr9cgW7eA60SrycVCBHo1/+6g1imkZMGiqI1l0PJ8bPiDKcCjYt9VLNEkLHZMi6lkoSMe1n83On6MwqAxTGypY0aK7+nshIpPUkCmxnRMxIL3sz8T+vm5rwxs+4TFLDJF0sClOBTIxmv6MBV4waMbGEUMXtrYiOiCLU2IRKNgRv+eVV0qq5Hna9h1qlfp/HUYQTOIVz8OAa6nAHDWgChTE8wyu8OYnz4rw7H4vWgpPPHMMfOJ8//jaOCQ==</latexit>

0.678
<latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit><latexit sha1_base64="0XgJCMO+xGMzAPiPk9OqecAhWuc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLYVIGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7N7UG9VhuYJdvATaJF5OKpCjNSx/DUYxTSMmDRVE676HE+NnRBlOBZuXBqlmCaFTMmZ9SyWJmPaz5blzdGWVEQpjZUsatFR/T2Qk0noWBbYzImai172F+J/XT03Y8DMuk9QwSVeLwlQgE6PF72jEFaNGzCwhVHF7K6ITogg1NqGSDcFbf3mTdGquh13voVZp3udxFOECLuEaPKhDE+6gBW2gMIVneIU3J3FenHfnY9VacPKZc/gD5/MHCOuOEA==</latexit>

0.456
<latexit sha1_base64="mw2/1Mn19bb0Sa7P1vw2nXzXfiM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIbfB0DXvQWwTwgWcLsZDYZMju7zMwKYclHePGgiFe/x5t/4yTZgyYWNBRV3XR3BYng2mD87RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB+Hbmt5+Y0jyWj2aSMD8iQ8lDTomxUruK3YvLq2q/XMEungOtEi8nFcjR6Je/eoOYphGThgqiddfDifEzogyngk1LvVSzhNAxGbKupZJETPvZ/NwpOrPKAIWxsiUNmqu/JzISaT2JAtsZETPSy95M/M/rpia88TMuk9QwSReLwlQgE6PZ72jAFaNGTCwhVHF7K6Ijogg1NqGSDcFbfnmVtGquh13voVap3+dxFOEETuEcPLiGOtxBA5pAYQzP8ApvTuK8OO/Ox6K14OQzx/AHzucP/7iOCg==</latexit><latexit sha1_base64="mw2/1Mn19bb0Sa7P1vw2nXzXfiM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIbfB0DXvQWwTwgWcLsZDYZMju7zMwKYclHePGgiFe/x5t/4yTZgyYWNBRV3XR3BYng2mD87RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB+Hbmt5+Y0jyWj2aSMD8iQ8lDTomxUruK3YvLq2q/XMEungOtEi8nFcjR6Je/eoOYphGThgqiddfDifEzogyngk1LvVSzhNAxGbKupZJETPvZ/NwpOrPKAIWxsiUNmqu/JzISaT2JAtsZETPSy95M/M/rpia88TMuk9QwSReLwlQgE6PZ72jAFaNGTCwhVHF7K6Ijogg1NqGSDcFbfnmVtGquh13voVap3+dxFOEETuEcPLiGOtxBA5pAYQzP8ApvTuK8OO/Ox6K14OQzx/AHzucP/7iOCg==</latexit><latexit sha1_base64="mw2/1Mn19bb0Sa7P1vw2nXzXfiM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIbfB0DXvQWwTwgWcLsZDYZMju7zMwKYclHePGgiFe/x5t/4yTZgyYWNBRV3XR3BYng2mD87RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB+Hbmt5+Y0jyWj2aSMD8iQ8lDTomxUruK3YvLq2q/XMEungOtEi8nFcjR6Je/eoOYphGThgqiddfDifEzogyngk1LvVSzhNAxGbKupZJETPvZ/NwpOrPKAIWxsiUNmqu/JzISaT2JAtsZETPSy95M/M/rpia88TMuk9QwSReLwlQgE6PZ72jAFaNGTCwhVHF7K6Ijogg1NqGSDcFbfnmVtGquh13voVap3+dxFOEETuEcPLiGOtxBA5pAYQzP8ApvTuK8OO/Ox6K14OQzx/AHzucP/7iOCg==</latexit><latexit sha1_base64="mw2/1Mn19bb0Sa7P1vw2nXzXfiM=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPB0zIbfB0DXvQWwTwgWcLsZDYZMju7zMwKYclHePGgiFe/x5t/4yTZgyYWNBRV3XR3BYng2mD87RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB+Hbmt5+Y0jyWj2aSMD8iQ8lDTomxUruK3YvLq2q/XMEungOtEi8nFcjR6Je/eoOYphGThgqiddfDifEzogyngk1LvVSzhNAxGbKupZJETPvZ/NwpOrPKAIWxsiUNmqu/JzISaT2JAtsZETPSy95M/M/rpia88TMuk9QwSReLwlQgE6PZ72jAFaNGTCwhVHF7K6Ijogg1NqGSDcFbfnmVtGquh13voVap3+dxFOEETuEcPLiGOtxBA5pAYQzP8ApvTuK8OO/Ox6K14OQzx/AHzucP/7iOCg==</latexit>

mean
<latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit><latexit sha1_base64="/NmW2ZaY2TTO9M+PsXKqVZkB304="></latexit> 0.660

<latexit sha1_base64="ThHHIgjhgD1DRhyPb+rCgcqxmCQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLkVgGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7NbruDosV7CLl0CbxMtJBXK0huWvwSimacSkoYJo3fdwYvyMKMOpYPPSINUsIXRKxqxvqSQR0362PHeOrqwyQmGsbEmDlurviYxEWs+iwHZGxEz0urcQ//P6qQlv/IzLJDVM0tWiMBXIxGjxOxpxxagRM0sIVdzeiuiEKEKNTahkQ/DWX94knZrrYdd7qFWa93kcRbiAS7gGDxrQhDtoQRsoTOEZXuHNSZwX5935WLUWnHzmHP7A+fwB+y6OBw==</latexit><latexit sha1_base64="ThHHIgjhgD1DRhyPb+rCgcqxmCQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLkVgGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7NbruDosV7CLl0CbxMtJBXK0huWvwSimacSkoYJo3fdwYvyMKMOpYPPSINUsIXRKxqxvqSQR0362PHeOrqwyQmGsbEmDlurviYxEWs+iwHZGxEz0urcQ//P6qQlv/IzLJDVM0tWiMBXIxGjxOxpxxagRM0sIVdzeiuiEKEKNTahkQ/DWX94knZrrYdd7qFWa93kcRbiAS7gGDxrQhDtoQRsoTOEZXuHNSZwX5935WLUWnHzmHP7A+fwB+y6OBw==</latexit><latexit sha1_base64="ThHHIgjhgD1DRhyPb+rCgcqxmCQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLkVgGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7NbruDosV7CLl0CbxMtJBXK0huWvwSimacSkoYJo3fdwYvyMKMOpYPPSINUsIXRKxqxvqSQR0362PHeOrqwyQmGsbEmDlurviYxEWs+iwHZGxEz0urcQ//P6qQlv/IzLJDVM0tWiMBXIxGjxOxpxxagRM0sIVdzeiuiEKEKNTahkQ/DWX94knZrrYdd7qFWa93kcRbiAS7gGDxrQhDtoQRsoTOEZXuHNSZwX5935WLUWnHzmHP7A+fwB+y6OBw==</latexit><latexit sha1_base64="ThHHIgjhgD1DRhyPb+rCgcqxmCQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPB6thLkVgGbLSLYD4gOcLeZi9Zsrd37O4J4ciPsLFQxNbfY+e/cZNcoYkPBh7vzTAzL0gE1wbjb6ewtb2zu1fcLx0cHh2flE/POjpOFWVtGotY9QKimeCStQ03gvUSxUgUCNYNprcLv/vElOaxfDSzhPkRGUseckqMlbpV7NbruDosV7CLl0CbxMtJBXK0huWvwSimacSkoYJo3fdwYvyMKMOpYPPSINUsIXRKxqxvqSQR0362PHeOrqwyQmGsbEmDlurviYxEWs+iwHZGxEz0urcQ//P6qQlv/IzLJDVM0tWiMBXIxGjxOxpxxagRM0sIVdzeiuiEKEKNTahkQ/DWX94knZrrYdd7qFWa93kcRbiAS7gGDxrQhDtoQRsoTOEZXuHNSZwX5935WLUWnHzmHP7A+fwB+y6OBw==</latexit>

n = 2
<latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit>

n = 2
<latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit><latexit sha1_base64="Kur/Rw4/as4hMTa4J5FakAjGRhQ="></latexit>

n = 4
<latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit>

n = 4
<latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit><latexit sha1_base64="4B7DLK1Zli/uGNVhxv+TW0fFpkg="></latexit>

n = 6
<latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit>

n = 6
<latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit><latexit sha1_base64="qGTLVb1BHoNJjWDoVJwoei0M/jM="></latexit>

m = K
<latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit>

m = K
<latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit>

m = K
<latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit><latexit sha1_base64="837v7a6X4Qgo316iiy5ZoL25AJU="></latexit>

m = P
<latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit>

m = P
<latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit>

m = P
<latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit><latexit sha1_base64="OYBGRBYnfOUurrio65bRLDHTZhs="></latexit>

mean-Graph(n)
<latexit sha1_base64="cbSRkPXXhuh7FoskWUZNU54FpWY="></latexit><latexit sha1_base64="cbSRkPXXhuh7FoskWUZNU54FpWY="></latexit><latexit sha1_base64="cbSRkPXXhuh7FoskWUZNU54FpWY="></latexit><latexit sha1_base64="cbSRkPXXhuh7FoskWUZNU54FpWY="></latexit>

mean-Context(m)
<latexit sha1_base64="Vj4PmfolGoin7yOXxhb58+XnPS8="></latexit><latexit sha1_base64="Vj4PmfolGoin7yOXxhb58+XnPS8="></latexit><latexit sha1_base64="Vj4PmfolGoin7yOXxhb58+XnPS8="></latexit><latexit sha1_base64="Vj4PmfolGoin7yOXxhb58+XnPS8="></latexit>

mean-All
<latexit sha1_base64="WKzyev47fTmCAWiXzYGZ2pRin40="></latexit><latexit sha1_base64="WKzyev47fTmCAWiXzYGZ2pRin40="></latexit><latexit sha1_base64="WKzyev47fTmCAWiXzYGZ2pRin40="></latexit><latexit sha1_base64="WKzyev47fTmCAWiXzYGZ2pRin40="></latexit>
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Experiments – Datasets

George Washington (GW)
<latexit sha1_base64="jPN48oPPlajHYNUNnv23WjHqRMM="></latexit><latexit sha1_base64="jPN48oPPlajHYNUNnv23WjHqRMM="></latexit><latexit sha1_base64="jPN48oPPlajHYNUNnv23WjHqRMM="></latexit><latexit sha1_base64="jPN48oPPlajHYNUNnv23WjHqRMM="></latexit>

Parzival (PAR)
<latexit sha1_base64="Ed77tYfLEFa+lbKyao1XK3l5etg="></latexit><latexit sha1_base64="Ed77tYfLEFa+lbKyao1XK3l5etg="></latexit><latexit sha1_base64="Ed77tYfLEFa+lbKyao1XK3l5etg="></latexit><latexit sha1_base64="Ed77tYfLEFa+lbKyao1XK3l5etg="></latexit>

Alvermann Konzilsprotokolle (AK)
<latexit sha1_base64="8OY7XmFNGGQWahYz7ElGwxZiSEM="></latexit><latexit sha1_base64="8OY7XmFNGGQWahYz7ElGwxZiSEM="></latexit><latexit sha1_base64="8OY7XmFNGGQWahYz7ElGwxZiSEM="></latexit><latexit sha1_base64="8OY7XmFNGGQWahYz7ElGwxZiSEM="></latexit>

Botany (BOT)
<latexit sha1_base64="9JFQhQ3VsVMQMoUL11gSlcA3Oi8="></latexit><latexit sha1_base64="9JFQhQ3VsVMQMoUL11gSlcA3Oi8="></latexit><latexit sha1_base64="9JFQhQ3VsVMQMoUL11gSlcA3Oi8="></latexit><latexit sha1_base64="9JFQhQ3VsVMQMoUL11gSlcA3Oi8="></latexit>

Graph-based vs. template-based KWS
<latexit sha1_base64="HG7z6tyZTnYv3+ujt/4fAxKddSg="></latexit><latexit sha1_base64="HG7z6tyZTnYv3+ujt/4fAxKddSg="></latexit><latexit sha1_base64="HG7z6tyZTnYv3+ujt/4fAxKddSg="></latexit><latexit sha1_base64="HG7z6tyZTnYv3+ujt/4fAxKddSg="></latexit>

Graph-based vs. learning-based KWS
<latexit sha1_base64="e2k/k7rdcfIi7irb8CvrNFMNC0M="></latexit><latexit sha1_base64="e2k/k7rdcfIi7irb8CvrNFMNC0M="></latexit><latexit sha1_base64="e2k/k7rdcfIi7irb8CvrNFMNC0M="></latexit><latexit sha1_base64="e2k/k7rdcfIi7irb8CvrNFMNC0M="></latexit>



25.04.18Michael Stauffer, Andreas Fischer and Kaspar Riesen 11

Experiments – Results Graph-based KWS Methods (Accuracy)

GW PAR BOT AK

Method MAP ± MAP ± MAP ± MAP ±

BP Keypoint 66.08 62.04 45.06 77.24
Projection 61.43 66.23 49.57 76.02

HED Keypoint 69.28 +3.19 69.23 +7.19 51.74 +6.68 79.72 +2.48
Projection 66.71 +5.28 72.82 +6.59 51.69 +2.12 81.06 +5.04

CED (n = 2) Keypoint 71.23 +5.15 68.39 +6.35 51.59 +6.53 80.73 +3.49
Projection 67.04 +5.62 74.10 +7.87 51.98 +2.41 80.28 +4.26

CED (n = 4) Keypoint 68.46 +2.37 68.64 +6.60 52.18 +7.12 81.43 +4.19
Projection 64.51 +3.08 73.99 +7.76 52.02 +2.45 82.42 +6.40

CED (n = 6) Keypoint 65.23 �0.85 67.19 +5.15 52.45 +7.39 82.69 +5.45
Projection 60.25 �1.18 72.45 +6.22 50.59 +1.02 81.58 +5.56

<latexit sha1_base64="V1IGZTUgcXfTODB5N/rmt6z3zNg="></latexit><latexit sha1_base64="V1IGZTUgcXfTODB5N/rmt6z3zNg="></latexit><latexit sha1_base64="V1IGZTUgcXfTODB5N/rmt6z3zNg="></latexit><latexit sha1_base64="V1IGZTUgcXfTODB5N/rmt6z3zNg="></latexit>

Bipartite Graph Edit Distance (BP) vs. Hausdor↵ Edit Distance (HED) and

Context-Aware Hausdor↵ Edit Distance (CED).
<latexit sha1_base64="rbbVMMisNKYtlFjjIqbk4inMihk="></latexit><latexit sha1_base64="rbbVMMisNKYtlFjjIqbk4inMihk="></latexit><latexit sha1_base64="rbbVMMisNKYtlFjjIqbk4inMihk="></latexit><latexit sha1_base64="rbbVMMisNKYtlFjjIqbk4inMihk="></latexit>

Accuracy is measured by Mean Average Precision
<latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit>
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Experiments – Results Graph-based KWS Methods (Time)

Average matching time (ms) per graph pair using BP with cubic time

complexity, and HED and CED with quadratic time complexity.
<latexit sha1_base64="MngOG9JXj6D2dHo/RCNYaDp673U="></latexit><latexit sha1_base64="MngOG9JXj6D2dHo/RCNYaDp673U="></latexit><latexit sha1_base64="MngOG9JXj6D2dHo/RCNYaDp673U="></latexit><latexit sha1_base64="MngOG9JXj6D2dHo/RCNYaDp673U="></latexit>
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Experiments – Results Graph-based vs. Template-based KWS Methods

Graph-based ensemble methods are able to outperform state-of-the-art
template-based reference systems.

<latexit sha1_base64="zl64hwnW9KP5A1pEWOfqGkhFcjg="></latexit><latexit sha1_base64="zl64hwnW9KP5A1pEWOfqGkhFcjg="></latexit><latexit sha1_base64="zl64hwnW9KP5A1pEWOfqGkhFcjg="></latexit><latexit sha1_base64="zl64hwnW9KP5A1pEWOfqGkhFcjg="></latexit>

Accuracy is measured by Mean Average Precision
<latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit>

Method GW PAR Average

Reference (Template)

- DTW’01 Geometric (Marti) 45.26 46.78 46.02
- DTW’08 Histogram of Oriented Gradient 63.39 47.52 55.46
- DTW’09 Histogram of Oriented Gradient 64.80 73.49 69.15
- DTW’16 Deep Learning (unsupervised) 68.64 72.38 70.51

Graph (Ensemble)

- mean-Graph (n = 2) 74.62 (1) 80.06 (2) 77.34 (1)
- mean-Graph (n = 4) 73.22 (3) 79.79 (3) 76.50 (3)
- mean-Graph (n = 6) 69.67 79.11 74.39
- mean-Context (m = K) 74.27 (2) 77.36 75.82
- mean-Context (m = P) 67.35 78.66 73.00
- mean-All 73.06 81.08 (1) 77.07 (2)

<latexit sha1_base64="5FkMLT5LlUDbGQNM/VIRJy4KIX0="></latexit><latexit sha1_base64="5FkMLT5LlUDbGQNM/VIRJy4KIX0="></latexit><latexit sha1_base64="5FkMLT5LlUDbGQNM/VIRJy4KIX0="></latexit><latexit sha1_base64="5FkMLT5LlUDbGQNM/VIRJy4KIX0="></latexit>
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Experiments – Results Graph-based vs. Learning-based KWS Methods

Graph-based ensemble methods are able to keep up with state-of-the-art
learning-based reference systems.

<latexit sha1_base64="rIqhoX+axkzcranQEhVRsoytzIQ="></latexit><latexit sha1_base64="rIqhoX+axkzcranQEhVRsoytzIQ="></latexit><latexit sha1_base64="rIqhoX+axkzcranQEhVRsoytzIQ="></latexit><latexit sha1_base64="rIqhoX+axkzcranQEhVRsoytzIQ="></latexit>

Accuracy is measured by Mean Average Precision
<latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit><latexit sha1_base64="3DyehqwcDYNc8GOcvAXRIKVmeaA="></latexit>
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Conclusion

Graph-based KWS using

Context-Aware Hausdor↵ Edit Distance

improves

Accuracy

(Structural Node Context)
Matching Time

(Quadratic Time Complexity)
<latexit sha1_base64="ynrXuxDoWPhZItccv8tcHRWtFMw="></latexit><latexit sha1_base64="ynrXuxDoWPhZItccv8tcHRWtFMw="></latexit><latexit sha1_base64="ynrXuxDoWPhZItccv8tcHRWtFMw="></latexit><latexit sha1_base64="ynrXuxDoWPhZItccv8tcHRWtFMw="></latexit>
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