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Model Zoos

StyleGAN 
Pretrained

BigGAN 
Pretrained

GLIDE 
Pretrained

BigBiGAN 
Pretrained

GPT-3 
Pretrained

DALL-E 
Pretrained
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Model Zoos
The Era of Big Data —> The Era of Big Models? 
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By steering in the latent 
space of IGMs (Implicit 

Generative Models) the data 
all of the sudden become 

alive!

These models are 
steerable



Generative Model
Data

x ⇠ {xi}Ni=1
<latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit>

Data is static, an IGM is not!

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>

Tz(z)
<latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit>

x ⇠ G(Tz(z))
<latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit>
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IGM as a compressed and organized copy of data

Data

x ⇠ {xi}Ni=1
<latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit><latexit sha1_base64="i39faMYBL/bBN15E8K5iHX6BLBU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQE3QhFN66kgn1AU8NkOmmHzkzCzEQsIb/gxl9x40IRt+7c+TdO2oDaeuDC4Zx7ufeeIGZUacf5shYWl5ZXVktr5fWNza1te2e3paJEYtLEEYtkJ0CKMCpIU1PNSCeWBPGAkXYwusj99h2RikbiRo9j0uNoIGhIMdJG8u2qx5EeBmF6n0FPUQ699EfxqZfdXvkpPXMz3644NWcCOE/cglRAgYZvf3r9CCecCI0ZUqrrOrHupUhqihnJyl6iSIzwCA1I11CBOFG9dPJRBg+N0odhJE0JDSfq74kUcaXGPDCd+bVq1svF/7xuosPTXkpFnGgi8HRRmDCoI5jHA/tUEqzZ2BCEJTW3QjxEEmFtQiybENzZl+dJ66jmOjX3+rhSPy/iKIF9cACqwAUnoA4uQQM0AQYP4Am8gFfr0Xq23qz3aeuCVczsgT+wPr4BUaad7g==</latexit>

Datasets become increasingly unwieldy, missing, or private?

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>

Tz(z)
<latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit><latexit sha1_base64="M6A4eF9x9Tcubv16vkSpEbPJP64=">AAACA3icbZDLSsNAFIZPvNZ6i7rTTbAIdVMSEXRZdOOyQm/QhjCZTtqhk0mYmQg1BNz4Km5cKOLWl3Dn2zhpA2rrDwMf/zmHOef3Y0alsu0vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHH13m9c0eEpBFvqklM3BANOQ0oRkpbnnnY9NJ+iNTID9L7LKv+8KlnVuyaPZW1CE4BFSjU8MzP/iDCSUi4wgxJ2XPsWLkpEopiRrJyP5EkRniMhqSnkaOQSDed3pBZJ9oZWEEk9OPKmrq/J1IUSjkJfd2Zryjna7n5X62XqODSTSmPE0U4nn0UJMxSkZUHYg2oIFixiQaEBdW7WniEBMJKx1bWITjzJy9C+6zm2DXn9rxSvyriKMERHEMVHLiAOtxAA1qA4QGe4AVejUfj2Xgz3metS0YxcwB/ZHx8A67CmCs=</latexit>

x ⇠ G(Tz(z))
<latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit><latexit sha1_base64="qanr42/wRJacvfDb5eZvFa1FqCY=">AAACFnicbZDLSsNAFIYnXmu9RV26GSxCu7AkIuiy6EKXFXqDpoTJdNIOnUnCzESsIU/hxldx40IRt+LOt3HSRtTWHwY+/nMOc87vRYxKZVmfxsLi0vLKamGtuL6xubVt7uy2ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2NLrJ6+4YIScOgocYR6XE0CKhPMVLacs0jhyM19PzkNoWOpBxelhtu8m3epWn5hysV1yxZVWsiOA92DiWQq+6aH04/xDEngcIMSdm1rUj1EiQUxYykRSeWJEJ4hAakqzFAnMheMjkrhYfa6UM/FPoFCk7c3xMJ4lKOuac7sx3lbC0z/6t1Y+Wf9RIaRLEiAZ5+5McMqhBmGcE+FQQrNtaAsKB6V4iHSCCsdJJFHYI9e/I8tI6rtlW1r09KtfM8jgLYBwegDGxwCmrgCtRBE2BwDx7BM3gxHown49V4m7YuGPnMHvgj4/0LoAOfpA==</latexit>
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Steerability meets contrastive learning
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Examples of different transformation methods

Unconditional IGM data

Conditional IGM data
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Contrastive learning + Generative modeling



What if we keep generating data?
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The performance increases with more samples both in the class-conditional and 
unconditional IGMs, but sub-logarithmically.



Are all types of IGMs the same?
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Contrastive learning + Generative modeling
Top-1 Accuracy on Stanford 

Car Classification linear 
transfer

39.7%

49.9%
40.9%



Conclusion
• Contrastive learning algorithms meet steerability 


‣ Learn “views” of the data in the model’s latent space, followed by those in the image space


• Simple Gaussian transformations worked best among the methods 


• Generative models can produce endless* samples


‣ With enough samples, we achieve performance that rivals learning directly from real data


• Learning representations from generative models can outperform real data if 
the generative model is of sufficiently quality, e.g. StyleGAN Car
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Find more on the project website!

Phillip IsolaYonglong TianAli Jahanian Xavier Puig

https://ali-design.github.io/GenRep/

https://ali-design.github.io/gan_steerability/

