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Generative models as data visualization
Data space

[FFHQ dataset, Karras et al. 2018] [StyleGAN, Karras et al. 2018]

Data samples Model interpolations



Latent space 
(Gaussian)

Data space 
(Natural image manifold)
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[BigGAN, Brock et al. 2018]



image spacelatent space

GANs let us explore the manifold of natural images



GANs let us explore the manifold of natural images

• What does it look like to make an image 
more white?

[see poster on “Steerability” of GANs by Ali Jahanian & Lucy Chai]



GANs let us explore the manifold of natural images

• What does it look like to make an image 
more memorable?

?



[Isola et al. 2011, Khosla et al. 2015]

MemorableForgettable



…
z
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z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>

low memorability

higher memorability
z0
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…

z0
<latexit sha1_base64="BlHESZg3cc1N8kwPdbCgXf2qstQ=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyip5KIoMeiF48VbC20oWy2m3bpZhN2X4Qa+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN7n/8Mi1EbG6x0nC/YgOlQgFo2ilbi+iOArC7Gl62q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9DOqUTDJp5VeanhC2ZgOeddSRSNu/GwWeUpOrDIgYaztU0hm6u+NjEbGTKLATuYRzaKXi/953RTDKz8TKkmRKzb/KEwlwZjk95OB0JyhnFhCmRY2K2EjqilD21LFluAtnrxM2ud1z617dxe1xnVRRxmO4BjOwINLaMAtNKEFDGJ4hld4c9B5cd6dj/loySl2DuEPnM8fZKSRTw==</latexit><latexit sha1_base64="BlHESZg3cc1N8kwPdbCgXf2qstQ=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyip5KIoMeiF48VbC20oWy2m3bpZhN2X4Qa+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN7n/8Mi1EbG6x0nC/YgOlQgFo2ilbi+iOArC7Gl62q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9DOqUTDJp5VeanhC2ZgOeddSRSNu/GwWeUpOrDIgYaztU0hm6u+NjEbGTKLATuYRzaKXi/953RTDKz8TKkmRKzb/KEwlwZjk95OB0JyhnFhCmRY2K2EjqilD21LFluAtnrxM2ud1z617dxe1xnVRRxmO4BjOwINLaMAtNKEFDGJ4hld4c9B5cd6dj/loySl2DuEPnM8fZKSRTw==</latexit><latexit sha1_base64="BlHESZg3cc1N8kwPdbCgXf2qstQ=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyip5KIoMeiF48VbC20oWy2m3bpZhN2X4Qa+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN7n/8Mi1EbG6x0nC/YgOlQgFo2ilbi+iOArC7Gl62q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9DOqUTDJp5VeanhC2ZgOeddSRSNu/GwWeUpOrDIgYaztU0hm6u+NjEbGTKLATuYRzaKXi/953RTDKz8TKkmRKzb/KEwlwZjk95OB0JyhnFhCmRY2K2EjqilD21LFluAtnrxM2ud1z617dxe1xnVRRxmO4BjOwINLaMAtNKEFDGJ4hld4c9B5cd6dj/loySl2DuEPnM8fZKSRTw==</latexit><latexit sha1_base64="BlHESZg3cc1N8kwPdbCgXf2qstQ=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyip5KIoMeiF48VbC20oWy2m3bpZhN2X4Qa+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN7n/8Mi1EbG6x0nC/YgOlQgFo2ilbi+iOArC7Gl62q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9DOqUTDJp5VeanhC2ZgOeddSRSNu/GwWeUpOrDIgYaztU0hm6u+NjEbGTKLATuYRzaKXi/953RTDKz8TKkmRKzb/KEwlwZjk95OB0JyhnFhCmRY2K2EjqilD21LFluAtnrxM2ud1z617dxe1xnVRRxmO4BjOwINLaMAtNKEFDGJ4hld4c9B5cd6dj/loySl2DuEPnM8fZKSRTw==</latexit>



Assessor score of the  
modified image

Assessor score of 
the seed image 

Incremented by 𝛂 

…
z

<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>

…
z

<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>



…
z

<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>

…
z

<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>

modified images (memorability ↑)modified images (memorability ↓)

𝝰 = 0.1 𝝰 = 0.2 𝝰 = 0.3𝝰 = -0.3 𝝰 = -0.2 𝝰 = -0.1

seed image

𝝰 = 0



0.58
<latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit>

0.10
<latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit>

0.58
<latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit>

0.83
<latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit>

More memorableLess memorable

0.73
<latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit>

0.24
<latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit>

More memorableLess memorable

0.79
<latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit>

0.86
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What does it look like to make an image more memorable?
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GANalyze: Toward visual definitions of cognitive image properties
Lore Goetschalckx*12, Alex Andonian*1, Aude Oliva1, & Phillip Isola1
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Introducing GANalyze

Model

¼Learn to transform z such that the resulting image’s property of interest changes

¼Property of interest (e.g., memorability) is predicted by an Assessor (e.g., MemNet)

¼α determines degree of change

¼During testing, we can generate visualizations by varying α                              ÎÎÎ ÎÎÎÎÎÎ

?

memorable forgettable

Motivation

What makes an image memorable/aesthetic/… is 
hard to define

¼GANs allow us to generate a manifold of natural-looking images with fine-grained differences in their 
visual attributes

¼By navigating this manifold in directions that increase memorability/aesthetics/…, we can visualize what 
it looks like for an image to become more or less memorable/aesthetic/…

Experiments

• Successfully learned how to modify GAN-
images according to a MemNet Assessor

• Causally affecting human hit rates in a 
memory game 

• Successfully learned how to modify GAN-
images according to an Object size Assessor

• Object size modifications affect human hit 
rates in a memory game indeed

• Successfully learned how to modify GAN-
images according to an Aesthetics-CNN
Assessor

• Aesthetics modifications also affect hit 
rates, but not to the same extent as 
memorability modifications

Navigating z-space for aesthetics

Navigating z-space for memorability
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Which factors underlie memorability changes?

Object size

GANalyze Visualizations
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it looks like for an image to become more or less memorable/aesthetic/…

Experiments

• Successfully learned how to modify GAN-
images according to a MemNet Assessor

• Causally affecting human hit rates in a 
memory game 

• Successfully learned how to modify GAN-
images according to an Object size Assessor

• Object size modifications affect human hit 
rates in a memory game indeed

• Successfully learned how to modify GAN-
images according to an Aesthetics-CNN
Assessor

• Aesthetics modifications also affect hit 
rates, but not to the same extent as 
memorability modifications

Navigating z-space for aesthetics

Navigating z-space for memorability
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Which factors underlie memorability changes?

Object size
More aestheticLess aesthetic

GANalyze Visualizations

GANalyze: Toward visual definitions of cognitive image properties
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Introducing GANalyze

Model

¼Learn to transform z such that the resulting image’s property of interest changes
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What does it look like to make an image more aesthetic?
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<latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit>

0.00
<latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit><latexit sha1_base64="Iy/sMIuZ4cAIzkPhhBkY0+rpu5Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2Fpol5JNp21okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx+EPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanPJr/t+v1rLvxxklQQFqUGBZr/61RvELJWoLBPUmG7gJzbMqLacCZxVeqnBhLIJHWHXUUUlmjCb7zojZ04ZkGGs3VOWzNXfHRmVxkxl5ColtWOz7OXif143tcPrMOMqSS0qthg0TAWxMckPJwOukVkxdYQyzd2uhI2ppsy6eCouhGD55FXSvqgHfj24v6w1boo4ynACp3AOAVxBA+6gCS1gMIZneIU3T3ov3rv3sSgteUXPMfyB9/kDwC6NYA==</latexit>

0.29
<latexit sha1_base64="bXio3Pj6lhzBl8vEcQKIEGDCv+o=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ3I1r</latexit><latexit sha1_base64="bXio3Pj6lhzBl8vEcQKIEGDCv+o=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ3I1r</latexit><latexit sha1_base64="bXio3Pj6lhzBl8vEcQKIEGDCv+o=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ3I1r</latexit><latexit sha1_base64="bXio3Pj6lhzBl8vEcQKIEGDCv+o=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ3I1r</latexit>

0.82
<latexit sha1_base64="/fGj/oQ/u+QibXTORX4appP6c6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iK0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXOb9VG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0m37vqe6z/c1Fq3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDPXo1q</latexit><latexit sha1_base64="/fGj/oQ/u+QibXTORX4appP6c6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iK0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXOb9VG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0m37vqe6z/c1Fq3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDPXo1q</latexit><latexit sha1_base64="/fGj/oQ/u+QibXTORX4appP6c6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iK0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXOb9VG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0m37vqe6z/c1Fq3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDPXo1q</latexit><latexit sha1_base64="/fGj/oQ/u+QibXTORX4appP6c6U=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iK0B6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXOb9VG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiZpBxmSSGirJalGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdgQ/PWXN0m37vqe6z/c1Fq3RRxluIBLuAYfGtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDPXo1q</latexit>
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0.25
<latexit sha1_base64="1xLr7XaxEFhOqRtHLYzD1zLtPRI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10mn7vqe6z9c1Zq3RRxlOINzuAQfrqEJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHKzI1n</latexit><latexit sha1_base64="1xLr7XaxEFhOqRtHLYzD1zLtPRI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10mn7vqe6z9c1Zq3RRxlOINzuAQfrqEJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHKzI1n</latexit><latexit sha1_base64="1xLr7XaxEFhOqRtHLYzD1zLtPRI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10mn7vqe6z9c1Zq3RRxlOINzuAQfrqEJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHKzI1n</latexit><latexit sha1_base64="1xLr7XaxEFhOqRtHLYzD1zLtPRI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10mn7vqe6z9c1Zq3RRxlOINzuAQfrqEJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHKzI1n</latexit>

0.66
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Figure 7. Human memory performance for images modified ac-
cording to different Assessors: A) MemNet, B) Object size and C)
Aesthetics-CNN. Performance is measured as the hit rate across
all images and workers in the memory game for each property.

Figure 8. Model results for additional Assessors. A) Graph
shows the mean Object size Assessor score across images in every
↵ condition. A different set of ↵ values was chosen to qualita-
tively match the degree object size changes achieved by the model
trained with the MemNet Assessor. B) Graph shows the mean
Aesthetics-CNN score across the images in every ↵ condition.

memory performance. As an example of how this can be ad-
dressed within the GANalyze framework, we conducted an
experiment focusing on the effect of one salient emerging
factor: object size. As seen on Figure 4, more memorable
images tend to center and enlarge the object class.

We trained a version of our model with an Object size
Assessor, instead of the MemNet Assessor. This is the
same Object size Assessor used to quantify the object size
in the images modified according to MemNet (e.g., for
the results in Figure 3.C), now teaching the Transformer
to perform “enlarging” modifications. After training with
161750 z vectors, we generated a test set as described in
Section 2.2, except that we used a different set of ↵’s:
[�0.8,�0.4, 0, 0.4, 0.8]. We chose these values to quali-
tatively match the degree of object size changes achieved
by the MemNet version of the model. Figure 8.A vi-
sualizes the results achieved on the test set. The model
successfully enlarges the object with increasing alpha’s,
as confirmed by a linear mixed-effects regression analysis

Figure 9. Examples of generated images along the aesthetics di-
mension. The middle column represents G(z,y), the generated
image serving as the original seed to create a series of clone images
more or less aesthetically pleasing. The images Aesthetics-CNN
scores are presented in their top left corner.

(� = 0.07, 95%CI = [0.06, 0.07], p < 0.001). Figure 10
shows example images generated by that model, after hav-
ing been trained with 161750 z vectors. A comparison with
images modified according to MemNet suggests that the lat-
ter model was doing more than just enlarging the object.

To study how the new size modifications affect memo-
rability, we generated a new set of images (7.5K targets,
37.5K fillers) with ↵’s [�0.8,�0.4, 0, 0.4, 0.8]. We chose
these values to qualitatively match the degree of object size
changes achieved by the MemNet version of the model. The
new images were then quantified using the visual memory
game (on average 2.36 data points per image and 3540 per ↵
condition). Figure 8.A shows the results. Memory perfor-
mance increases with ↵, as confirmed by a logistic mixed-
effects analysis (� = 0.11, 95%CI = [0.06, 0.18], p <
0.001, although mostly for positive ↵ values.

4. Other properties: Aesthetics
As mentioned in Section 2.2, the proposed method can

be applied to other image properties, simply by substituting
the Assessor module. To show our framework can general-
ize, we trained a model for aesthetics, using Kong et al.’s
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trained with the MemNet Assessor. B) Graph shows the mean
Aesthetics-CNN score across the images in every ↵ condition.

memory performance. As an example of how this can be ad-
dressed within the GANalyze framework, we conducted an
experiment focusing on the effect of one salient emerging
factor: object size. As seen on Figure 4, more memorable
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in the images modified according to MemNet (e.g., for
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(� = 0.07, 95%CI = [0.06, 0.07], p < 0.001). Figure 10
shows example images generated by that model, after hav-
ing been trained with 161750 z vectors. A comparison with
images modified according to MemNet suggests that the lat-
ter model was doing more than just enlarging the object.

To study how the new size modifications affect memo-
rability, we generated a new set of images (7.5K targets,
37.5K fillers) with ↵’s [�0.8,�0.4, 0, 0.4, 0.8]. We chose
these values to qualitatively match the degree of object size
changes achieved by the MemNet version of the model. The
new images were then quantified using the visual memory
game (on average 2.36 data points per image and 3540 per ↵
condition). Figure 8.A shows the results. Memory perfor-
mance increases with ↵, as confirmed by a logistic mixed-
effects analysis (� = 0.11, 95%CI = [0.06, 0.18], p <
0.001, although mostly for positive ↵ values.
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As mentioned in Section 2.2, the proposed method can
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the Assessor module. To show our framework can general-
ize, we trained a model for aesthetics, using Kong et al.’s
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to perform “enlarging” modifications. After training with
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changes achieved by the MemNet version of the model. The
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Causal?



“Visual definitions”

• Visually map out the full extent and continuum of a concept


+ Visualize abstract concepts (memorability, beauty, emotional valence, etc)


+ Scientific understanding


+ Graphics applications

[c.f. “Activation Atlases”, Carter et al. 2019]
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<latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit>

0.58
<latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit><latexit sha1_base64="Z5lZqSMRJi4Ygj8l2xyv6zMvGiM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEYo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1xrBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHT541t</latexit>

0.79
<latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit><latexit sha1_base64="6W3DbuchRGDRRDDDXgRJuNksqjA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufWb4bVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJmoEGZNJaqgky0VRypGJUf44GjFFieEzSzBRzN6KyAQrTIyNp2JD8FdfXiedK9f3XP/huta8LeIowxmcwyX4UIcm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfYdY1w</latexit>

0.73
<latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit><latexit sha1_base64="ku04BdJnbdYFu6xXPXoRKE3EVb8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0UI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiW6CjMkkNVSS5aIo5cjEKH8cjZiixPCZJZgoZm9FZIIVJsbGU7Eh+Ksvr5POlet7rv9QrzVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHPXY1q</latexit>

0.77
<latexit sha1_base64="Ao7csTKEXuscHW6X6ko/7oWDl1Y=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEiMeiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8KOVMG8/7diobm1vbO9Xd2t7+weFR/fiko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240vSv87hNVmiXy0cxSGgo8lixmBJtC8twgGNYbnustgNaJX5IGlGgN61+DUUIyQaUhHGvd973UhDlWhhFO57VBpmmKyRSPad9SiQXVYb64dY4urDJCcaJsSYMW6u+JHAutZyKynQKbiV71CvE/r5+Z+CbMmUwzQyVZLoozjkyCisfRiClKDJ9Zgoli9lZEJlhhYmw8NRuCv/ryOulcub7n+g/XjeZtGUcVzuAcLsGHAJpwDy1oA4EJPMMrvDnCeXHenY9la8UpZ07hD5zPH9VtjW4=</latexit><latexit sha1_base64="Ao7csTKEXuscHW6X6ko/7oWDl1Y=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEiMeiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8KOVMG8/7diobm1vbO9Xd2t7+weFR/fiko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240vSv87hNVmiXy0cxSGgo8lixmBJtC8twgGNYbnustgNaJX5IGlGgN61+DUUIyQaUhHGvd973UhDlWhhFO57VBpmmKyRSPad9SiQXVYb64dY4urDJCcaJsSYMW6u+JHAutZyKynQKbiV71CvE/r5+Z+CbMmUwzQyVZLoozjkyCisfRiClKDJ9Zgoli9lZEJlhhYmw8NRuCv/ryOulcub7n+g/XjeZtGUcVzuAcLsGHAJpwDy1oA4EJPMMrvDnCeXHenY9la8UpZ07hD5zPH9VtjW4=</latexit><latexit sha1_base64="Ao7csTKEXuscHW6X6ko/7oWDl1Y=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEiMeiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8KOVMG8/7diobm1vbO9Xd2t7+weFR/fiko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240vSv87hNVmiXy0cxSGgo8lixmBJtC8twgGNYbnustgNaJX5IGlGgN61+DUUIyQaUhHGvd973UhDlWhhFO57VBpmmKyRSPad9SiQXVYb64dY4urDJCcaJsSYMW6u+JHAutZyKynQKbiV71CvE/r5+Z+CbMmUwzQyVZLoozjkyCisfRiClKDJ9Zgoli9lZEJlhhYmw8NRuCv/ryOulcub7n+g/XjeZtGUcVzuAcLsGHAJpwDy1oA4EJPMMrvDnCeXHenY9la8UpZ07hD5zPH9VtjW4=</latexit><latexit sha1_base64="Ao7csTKEXuscHW6X6ko/7oWDl1Y=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEiMeiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8KOVMG8/7diobm1vbO9Xd2t7+weFR/fiko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240vSv87hNVmiXy0cxSGgo8lixmBJtC8twgGNYbnustgNaJX5IGlGgN61+DUUIyQaUhHGvd973UhDlWhhFO57VBpmmKyRSPad9SiQXVYb64dY4urDJCcaJsSYMW6u+JHAutZyKynQKbiV71CvE/r5+Z+CbMmUwzQyVZLoozjkyCisfRiClKDJ9Zgoli9lZEJlhhYmw8NRuCv/ryOulcub7n+g/XjeZtGUcVzuAcLsGHAJpwDy1oA4EJPMMrvDnCeXHenY9la8UpZ07hD5zPH9VtjW4=</latexit>

0.10
<latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit><latexit sha1_base64="aD0GLX4cc88i59p/IC742Keyo/c=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJlmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1jLdYLGPTiajlUmjeQoGSdxLDqYokf4wmt7n/+MSNFbF+wGnCQ0VHWgwFo5hLfj3w+9WaX/fnIKskKEgNCjT71a/eIGap4hqZpNZ2Az/BMKMGBZN8VumllieUTeiIdx3VVHEbZvNbZ+TMKQMyjI0rjWSu/p7IqLJ2qiLXqSiO7bKXi/953RSH12EmdJIi12yxaJhKgjHJHycDYThDOXWEMiPcrYSNqaEMXTwVF0Kw/PIqaV+4vOrB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8ecp78d69j0VryStmjuEPvM8fwbONYQ==</latexit>

0.24
<latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit><latexit sha1_base64="8JvkA9lwVT/BAWz8PKE1r2vnJUs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKoR6LXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2yltbe/s7pX3KweHR8cn1dOzro5TRWiHxDxW/RBrypmkHcMMp/1EUSxCTnvh7C73e09UaRbLRzNPaCDwRLKIEWxyyXPrjVG15rneEmiT+AWpQYH2qPo1HMckFVQawrHWA99LTJBhZRjhdFEZppommMzwhA4slVhQHWTLWxfoyipjFMXKljRoqf6eyLDQei5C2ymwmep1Lxf/8wapiW6CjMkkNVSS1aIo5cjEKH8cjZmixPC5JZgoZm9FZIoVJsbGU7Eh+Osvb5Ju3fU9139o1Fq3RRxluIBLuAYfmtCCe2hDBwhM4Rle4c0Rzovz7nysWktOMXMOf+B8/gDJSI1m</latexit>

0.83
<latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit><latexit sha1_base64="/5rzEbIf00ck2yjqPmf8mogX8WU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0i0YI9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN62G15rneAmid+AWpQYHWsPo1GMUkFVQawrHWfd9LTJBhZRjhdF4ZpJommEzxmPYtlVhQHWSLW+fowiojFMXKljRoof6eyLDQeiZC2ymwmehVLxf/8/qpiRpBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+o15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHQ4o1r</latexit>

0.86
<latexit sha1_base64="ObSX77WV+qozYICy2wRE/vvsLYw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEao9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHVbo1u</latexit><latexit sha1_base64="ObSX77WV+qozYICy2wRE/vvsLYw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEao9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHVbo1u</latexit><latexit sha1_base64="ObSX77WV+qozYICy2wRE/vvsLYw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEao9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHVbo1u</latexit><latexit sha1_base64="ObSX77WV+qozYICy2wRE/vvsLYw=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEao9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55LmN+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URI0gYzJJDZVkuShKOTIxyh9HI6YoMXxmCSaK2VsRmWCFibHxVGwI/urL66Rz5fqe6z9c15q3RRxlOINzuAQfbqAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHVbo1u</latexit>

0.92
<latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit>

0.66
<latexit sha1_base64="B4h1c0rHIiDp3/ZL0IG0lUI4sts=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEWo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+4rjVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHSZI1s</latexit><latexit sha1_base64="B4h1c0rHIiDp3/ZL0IG0lUI4sts=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEWo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+4rjVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHSZI1s</latexit><latexit sha1_base64="B4h1c0rHIiDp3/ZL0IG0lUI4sts=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEWo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+4rjVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHSZI1s</latexit><latexit sha1_base64="B4h1c0rHIiDp3/ZL0IG0lUI4sts=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEWo9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5YcKZNp737ZQ2Nre2d8q7lb39g8Oj6vFJR8epIrRNYh6rXog15UzStmGG016iKBYhp91wepf73SeqNIvlo5klNBB4LFnECDa55Ln1+rBa81xvAbRO/ILUoEBrWP0ajGKSCioN4Vjrvu8lJsiwMoxwOq8MUk0TTKZ4TPuWSiyoDrLFrXN0YZURimJlSxq0UH9PZFhoPROh7RTYTPSql4v/ef3URDdBxmSSGirJclGUcmRilD+ORkxRYvjMEkwUs7ciMsEKE2PjqdgQ/NWX10nnyvU913+4rjVvizjKcAbncAk+NKAJ99CCNhCYwDO8wpsjnBfn3flYtpacYuYU/sD5/AHSZI1s</latexit>

0.92
<latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit><latexit sha1_base64="yR4h7GFj62sNEXGMVC/oie4mLrA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iKUL0VvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jkkufe1IfVmud6C6B14hekBgVaw+rXYBSTVFBpCMda930vMUGGlWGE03llkGqaYDLFY9q3VGJBdZAtbp2jC6uMUBQrW9Kghfp7IsNC65kIbafAZqJXvVz8z+unJroOMiaT1FBJlouilCMTo/xxNGKKEsNnlmCimL0VkQlWmBgbT8WG4K++vE46ddf3XP/hqta8LeIowxmcwyX40IAm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8wfQ441r</latexit>



[http://memgame.csail.mit.edu/explorer/browse_examples.html]



Thanks!

Lore Goetschalckx Alex Andonian Aude Oliva


