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SP attention according to SP point

Shape Classification: 88.6 OA

Part Segmentation: 87.2 Ins. mIOU

Scene Segmentation: 70.8 mIOU

Experiments
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Attention-based methods for point cloud understanding

Local attention Global attention SP attention

Local attention cannot
capture global shape 
context.

Global attention requires 
heavy computational cost.

SP attention capture both local 
and global shape contexts with 
reduced complexity.

[1] Zhao, Hengshuang, et al. "Point transformer." Proceedings of the IEEE/CVF international conference on computer vision. 2021.

[2] Yan, Xu, et al. "Pointasnl: Robust point clouds processing using nonlocal neural networks with adaptive sampling." Proceedings of 
the IEEE/CVF conference on computer vision and pattern recognition. 2020.
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Self-positioning

<latexit sha1_base64="0THxaIVpTwwtjOwxC92tH36hEvw=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuCG5cV7EPboWTSO21oJjMkGaEO/Qs3LhRx69+4829M21lo64HA4Zx7ybknSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0PfVbj6g0j+WdGSfoR3QgecgZNVZ66EbUDIMwe5r0yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZokn5MQqfRLGyj5pyEz9vZHRSOtxFNjJaUK96E3F/7xOasIrP+MySQ1KNv8oTAUxMZmeT/pcITNibAllitushA2poszYkkq2BG/x5GXSPKt6F9Xz2/NK7T6vowhHcAyn4MEl1OAG6tAABhKe4RXeHO28OO/Ox3y04OQ7h/AHzucPCiuRPg==</latexit>z
<latexit sha1_base64="sqCjz+RJWB0B8ng28LYm3b1FE28=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBi8cKpq20oWy2k3bpZhN2N0Ip/Q1ePCji1R/kzX/jps1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+zf32EyrNE/lgJikGMR1KHnFGjZX8Xqp5pV+tuXV3DrJKvILUoECzX/3qDRKWxSgNE1TrruemJphSZTgTOKv0Mo0pZWM6xK6lksaog+n82Bk5s8qARImyJQ2Zq78npjTWehKHtjOmZqSXvVz8z+tmJroJplymmUHJFouiTBCTkPxzMuAKmRETSyhT3N5K2IgqyozNJw/BW355lbQu6t5V/fL+stZ4LOIowwmcwjl4cA0NuIMm+MCAwzO8wpsjnRfn3flYtJacYuYY/sD5/AFj0o5+</latexit>

ψ

<latexit sha1_base64="jQvxMZJItW2VHQBgKo+WIi2vHV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZpQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnGNzO/84RK81jemUmCfkSHkoecUWOl5rBfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVql/pDHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1k6NCw==</latexit>g
<latexit sha1_base64="st3PIFX0oeKTkSy3K3I3+PawAZE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZpQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnGNzO/84RK81jemUmCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVql/pDHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f19KNDA==</latexit>

h

Disentangled attention

<latexit sha1_base64="ftWEqfz2RyTAIVkRRh6p3F9FM8s=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BLx4jmBfJEmZnJ8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tFTY2t7Z3irulvf2Dw6Py8UnLqFQT2iSKK92JsKGcSdq0zHLaSTTFIuK0HU3u5n77iWrDlHy004SGAo8kGzKCrZO6I9QnsbJoPChX/Kq/AFonQU4qkKMxKH/1Y0VSQaUlHBvTC/zEhhnWlhFOZ6V+amiCyQSPaM9RiQU1YbY4eIYunBKjodKupEUL9fdEhoUxUxG5ToHt2Kx6c/E/r5fa4W2YMZmklkqyXDRMObIKzb9HMdOUWD51BBPN3K2IjLHGxLqMSi6EYPXlddK6qgbX1dpDrVLv5nEU4QzO4RICuIE63EMDmkBAwDO8wpunvRfv3ftYtha8fOYU/sD7/AEZzJAJ</latexit>

g · h

<latexit sha1_base64="jneUYN9crK1gyzhXYlw8bj/3418=">AAAB7XicbVBNS8NAEN3Ur1q/qh69BIvgqSRS1GPBi8cK9kPaUDabSbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpBk2mhNKdkBoQXEITOQropBpoEgpoh6Obmd9+Am24kvc4TiFI6EDymDOKVmr1IhBI++WKV/XmcFeJn5MKydHol796kWJZAhKZoMZ0fS/FYEI1ciZgWuplBlLKRnQAXUslTcAEk/m1U/fMKpEbK21LojtXf09MaGLMOAltZ0JxaJa9mfif180wvg4mXKYZgmSLRXEmXFTu7HU34hoYirEllGlub3XZkGrK0AZUsiH4yy+vktZF1b+s1u5qlfpDHkeRnJBTck58ckXq5JY0SJMw8kieySt5c5Tz4rw7H4vWgpPPHJM/cD5/AJtljzw=</latexit>

δ

<latexit sha1_base64="zPrTD+62IwRT89rH5N1B4xyMKm4=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6rLgxmUF+5A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFqp148ojoMwC2eVQbXm1t05yCrxClKDAs1B9as/jFkacYVMUmN6npugn1GNgkk+q/RTwxPKJnTEe5YqGnHjZ/PIM3JmlSEJY22fQjJXf29kNDJmGgV2Mo9olr1c/M/rpRje+JlQSYpcscVHYSoJxiS/nwyF5gzl1BLKtLBZCRtTTRnalvISvOWTV0n7ou5d1S/vL2uNx6KOMpzAKZyDB9fQgDtoQgsYxPAMr/DmoPPivDsfi9GSU+wcwx84nz8kEZE+</latexit>

f

<latexit sha1_base64="/MdNOUtMJOSPKSjn1UyNI7KGSSg=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeCF48V7Ie0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waTu9zvTpk2XMlHmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnvX9cZDo9Z8KuIoozN0ji6Rh25QE92jFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwv5j3Y=</latexit>...

<latexit sha1_base64="Pcj5p4bgyeC/BRnOpVJRsNJjmcA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY8kXjxCIg8DGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJZ3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77JcqVdK1fssjjycwCmcgwdXUIVbqEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+APASjRw=</latexit>x

CWPA
<latexit sha1_base64="WcWDPb9EcwVtO8qeM4pk+IP1MRo=">AAAB+nicdZDLSgMxFIYz9VbrbaobwU2wCK6GmXas7a7QjW6kgr1AW0smzbShmQtJRiljH8WNgqLizifpzrcx0yqo6A+Bj/+cwzn5nZBRIU3zXUstLC4tr6RXM2vrG5tbena7IYKIY1LHAQt4y0GCMOqTuqSSkVbICfIcRprOqJrUm1eECxr4F3Ickq6HBj51KUZSWT09ewY7knpEwOplJ+SKenrONOxSoWiWYQL5csFScGTahaINLcOcKVfJPt+/7k57tZ4+7fQDHHnEl5ghIdqWGcpujLikmJFJphMJEiI8QgPSVugjta0bz06fwAPl9KEbcPV8CWfu94kYeUKMPUd1ekgOxe9aYv5Va0fSLXVj6oeRJD6eL3IjBmUAkxxgn3KCJRsrQJhTdSvEQ8QRliqtjArh66fwf2jkDato2OcqjVMwVxrsgX1wCCxwDCrgBNRAHWBwDW7BA3jUbrQ77Ul7mbemtM+ZHfBD2tsHvhyXag==</latexit>

N × C ′

<latexit sha1_base64="2bEv3lvke+Khg90KOwPJTocpD0Q=">AAAB8XicdVDLSsNAFJ3UV62vVjeCm8EiuApJG2u7K3SjG6lgH9iGMplO26GTSZiZCCX0L9y4UER3ij/TnX/jpFVQ0QMXDufcy733eCGjUlnWu5FaWl5ZXUuvZzY2t7Z3srndpgwigUkDBywQbQ9JwignDUUVI+1QEOR7jLS8cS3xWzdESBrwKzUJieujIacDipHS0vUF7CrqEwlrvWzeMp1ysWRVYEIKlaKtyYnlFEsOtE1rjnw19/L8tj/r1XvZWbcf4MgnXGGGpOzYVqjcGAlFMSPTTDeSJER4jIakoylHeo0bzy+ewiOt9OEgELq4gnP1+0SMfCknvqc7faRG8reXiH95nUgNym5MeRgpwvFi0SBiUAUweR/2qSBYsYkmCAuqb4V4hATCSoeU0SF8fQr/J82CaZdM51KncQ4WSIMDcAiOgQ1OQRWcgTpoAAw4uAX34MGQxp3xaDwtWlPG58we+AHj9QPVkZQc</latexit>

N × C
<latexit sha1_base64="jVRuy75jHRycGaz6NoOmxk6n1bM=">AAAB8XicdVDLSsNAFJ3UV62vVjeCm0ERXIWkibXdFdzoRirYB7ahTKbTduhkEmYmQgn9CzcuFNGd4s905984aRVU9MCFwzn3cu89fsSoVJb1bmQWFpeWV7KrubX1jc2tfGG7IcNYYFLHIQtFy0eSMMpJXVHFSCsSBAU+I01/dJr6zRsiJA35lRpHxAvQgNM+xUhp6foCdhQNiIRON39gmW7ZKVkVmJJixbE1ObZcp+RC27RmOKgWXp7fdqfdWjc/7fRCHAeEK8yQlG3bipSXIKEoZmSS68SSRAiP0IC0NeVIr/GS2cUTeKiVHuyHQhdXcKZ+n0hQIOU48HVngNRQ/vZS8S+vHat+2Usoj2JFOJ4v6scMqhCm78MeFQQrNtYEYUH1rRAPkUBY6ZByOoSvT+H/pFE07ZLpXuo0zsEcWbAH9sERsMEJqIIzUAN1gAEHt+AePBjSuDMejad5a8b4nNkBP2C8fgC9UZQM</latexit>

N × 3
<latexit sha1_base64="9dzvxIpYCqSm747VQ9upJM64Vxg=">AAAB8XicdVDLSsNAFJ3UV62vVjeCm0ERXIWkibXdFdzorqJ9YBvKZDpth04mYWYilNC/cONCEd0p/kx3/o2TVkFFD1w4nHMv997jR4xKZVnvRmZhcWl5JbuaW1vf2NzKF7YbMowFJnUcslC0fCQJo5zUFVWMtCJBUOAz0vRHp6nfvCFC0pBfqXFEvAANOO1TjJSWri9hR9GASOh08weW6ZadklWBKSlWHFuTY8t1Si60TWuGg2rh5fltd9qtdfPTTi/EcUC4wgxJ2batSHkJEopiRia5TixJhPAIDUhbU470Gi+ZXTyBh1rpwX4odHEFZ+r3iQQFUo4DX3cGSA3lby8V//LaseqXvYTyKFaE4/mifsygCmH6PuxRQbBiY00QFlTfCvEQCYSVDimnQ/j6FP5PGkXTLpnuhU7jHMyRBXtgHxwBG5yAKjgDNVAHGHBwC+7BgyGNO+PReJq3ZozPmR3wA8brB8USlBE=</latexit>

S × 3
<latexit sha1_base64="D295XbbvHDB/V0qRC/aLhgYEDYI=">AAAB8XicdVDLSsNAFJ3UV62vVjeCm8EiuApJG2u7K3Sju4r2gW0ok+m0HTqZhJmJUEL/wo0LRXSn+DPd+TdOWgUVPXDhcM693HuPFzIqlWW9G6ml5ZXVtfR6ZmNza3snm9ttyiASmDRwwALR9pAkjHLSUFQx0g4FQb7HSMsb1xK/dUOEpAG/UpOQuD4acjqgGCktXV/CrqI+kbDWy+Yt0ykXS1YFJqRQKdqanFhOseRA27TmyFdzL89v+7NevZeddfsBjnzCFWZIyo5thcqNkVAUMzLNdCNJQoTHaEg6mnKk17jx/OIpPNJKHw4CoYsrOFe/T8TIl3Lie7rTR2okf3uJ+JfXidSg7MaUh5EiHC8WDSIGVQCT92GfCoIVm2iCsKD6VohHSCCsdEgZHcLXp/B/0iyYdsl0LnQa52CBNDgAh+AY2OAUVMEZqIMGwICDW3APHgxp3BmPxtOiNWV8zuyBHzBePwDdUpQh</latexit>

S × C

<latexit sha1_base64="xcrQq7erlhnP44gSuLOmQcNIIqg=">AAAB/HicdZBNSwJBGMdn7c3sTfMSdBmSoNOyq2Z6E7zUJYxSA5VldpzVwdnZZWY2ELGv0qEOveC1D+Ktb9OsJlTUHwZ+/J/n4Xnm74aMSmVZH0ZiZXVtfSO5mdra3tndS2f2mzKIBCYNHLBA3LpIEkY5aSiqGLkNBUG+y0jLHdbieuuOCEkDfqNGIen6qM+pRzFS2nLS2UvYUdQnEl4voeakc5ZZLBdKVgXGkK8UbA2nVrFQKkLbtObKVTOvj9ODmVN30rNOL8CRT7jCDEnZtq1QdcdIKIoZmaQ6kSQhwkPUJ22NHOk13fH8+Ak81k4PeoHQjys4d79PjJEv5ch3daeP1ED+rsXmX7V2pLxyd0x5GCnC8WKRFzGoAhgnAXtUEKzYSAPCgupbIR4ggbDSeaV0CMufwv+hmTftklm80mlcgIWS4BAcgRNggzNQBeegDhoAgxF4AM/gxbg3now3Y7poTRhfM1nwQ8b7J2tml7g=</latexit>

N × S × C

<latexit sha1_base64="xcrQq7erlhnP44gSuLOmQcNIIqg=">AAAB/HicdZBNSwJBGMdn7c3sTfMSdBmSoNOyq2Z6E7zUJYxSA5VldpzVwdnZZWY2ELGv0qEOveC1D+Ktb9OsJlTUHwZ+/J/n4Xnm74aMSmVZH0ZiZXVtfSO5mdra3tndS2f2mzKIBCYNHLBA3LpIEkY5aSiqGLkNBUG+y0jLHdbieuuOCEkDfqNGIen6qM+pRzFS2nLS2UvYUdQnEl4voeakc5ZZLBdKVgXGkK8UbA2nVrFQKkLbtObKVTOvj9ODmVN30rNOL8CRT7jCDEnZtq1QdcdIKIoZmaQ6kSQhwkPUJ22NHOk13fH8+Ak81k4PeoHQjys4d79PjJEv5ch3daeP1ED+rsXmX7V2pLxyd0x5GCnC8WKRFzGoAhgnAXtUEKzYSAPCgupbIR4ggbDSeaV0CMufwv+hmTftklm80mlcgIWS4BAcgRNggzNQBeegDhoAgxF4AM/gxbg3now3Y7poTRhfM1nwQ8b7J2tml7g=</latexit>

N × S × C

<latexit sha1_base64="PGGnyDJ1FIWi3VQmCAfjWdJaN7s=">AAAB/HicdZDLSgMxFIYz9VbrrbUbwU2wCK6GmU6t7a7gRjdS0V6gLSWTZtrQzIUkIwxDfRUXuvBCtz5Id76NmdaCiv4Q+PjPOZyT3w4YFdIwPrTUyura+kZ6M7O1vbO7l83tN4Ufckwa2Gc+b9tIEEY90pBUMtIOOEGuzUjLHp8n9dYd4YL63q2MAtJz0dCjDsVIKqufzV/BrqQuEfBmCVY/WzD0UsUqG1WYQLFqmQpOjZJVLkFTN+Yq1HKvj9ODWb/ez866Ax+HLvEkZkiIjmkEshcjLilmZJLphoIECI/RkHQUekit6cXz4yfwWDkD6PhcPU/Cuft9IkauEJFrq04XyZH4XUvMv2qdUDqVXky9IJTEw4tFTsig9GGSBBxQTrBkkQKEOVW3QjxCHGGp8sqoEJY/hf9Ds6ibZb10rdK4BAulwSE4AifABGegBi5AHTQABhF4AM/gRbvXnrQ3bbpoTWlfM3nwQ9r7J1Mml6g=</latexit>

N × S × 3

<latexit sha1_base64="PGGnyDJ1FIWi3VQmCAfjWdJaN7s=">AAAB/HicdZDLSgMxFIYz9VbrrbUbwU2wCK6GmU6t7a7gRjdS0V6gLSWTZtrQzIUkIwxDfRUXuvBCtz5Id76NmdaCiv4Q+PjPOZyT3w4YFdIwPrTUyura+kZ6M7O1vbO7l83tN4Ufckwa2Gc+b9tIEEY90pBUMtIOOEGuzUjLHp8n9dYd4YL63q2MAtJz0dCjDsVIKqufzV/BrqQuEfBmCVY/WzD0UsUqG1WYQLFqmQpOjZJVLkFTN+Yq1HKvj9ODWb/ez866Ax+HLvEkZkiIjmkEshcjLilmZJLphoIECI/RkHQUekit6cXz4yfwWDkD6PhcPU/Cuft9IkauEJFrq04XyZH4XUvMv2qdUDqVXky9IJTEw4tFTsig9GGSBBxQTrBkkQKEOVW3QjxCHGGp8sqoEJY/hf9Ds6ibZb10rdK4BAulwSE4AifABGegBi5AHTQABhF4AM/gRbvXnrQ3bbpoTWlfM3nwQ9r7J1Mml6g=</latexit>

N × S × 3
<latexit sha1_base64="eLRA/z8h8U9y2iTgQ9qtUXRtXT8=">AAACAHicdZBNS0JBFIbPtS+zL6tFizZDEiiB3Os1053gpjZhlB+gInPHUQfnfjAzNxARor/SpkURbfsZ7fo3zdWEinph4OE953DmvE7AmVSm+WHElpZXVtfi64mNza3tneTuXl36oSC0Rnzui6aDJeXMozXFFKfNQFDsOpw2nFElqjduqZDM927UOKAdFw881mcEK211kweXqK2YSyW6XkC6cmJnusmUmc0X7YJZQhHkSral4dTM24U8srLmTKly5g4iVbvJ93bPJ6FLPUU4lrJlmYHqTLBQjHA6TbRDSQNMRnhAWxo9rFd1JrMDpuhYOz3U94V+nkIz9/vEBLtSjl1Hd7pYDeXvWmT+VWuFql/sTJgXhIp6ZL6oH3KkfBSlgXpMUKL4WAMmgum/IjLEAhOlM0voEBaXov+hnstahWz+SqdxAXPF4RCOIA0WnEEZzqEKNSAwhQd4gmfj3ng0XozXeWvM+JrZhx8y3j4Bj/SV5A==</latexit>

N × S × (C + 3)

<latexit sha1_base64="YViiBcXCMn1ovVHyNglmXkZz0VI="></latexit>

N × S × C ′

<latexit sha1_base64="YViiBcXCMn1ovVHyNglmXkZz0VI="></latexit>

N × S × C ′

Self-positioning point-based attention
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Channel-wise point attention

CWPA 

Attention 
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Self-positioning point-based Transformer
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Classification

Segmentation
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Experiments
> Datasets

• Shape classification
• ScanObjectNN (SONN)

• Part segmentation
• SN-Part

• Scene segmentation
• S3DIS
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Experiments
> Experimental results
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Quantitative analysis
> Ablation study



Korea University MLV Lab

Quantitative analysis
> Efficiency
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Qualitative analysis
> Self-positioning points and disentangled attention

Spatial
Kernel

Disentangled
Attention

Airplane

Table• SP points are adaptively located 
considering the input shape.

• SP attention aggregates feature considering 
both spatial proximity and semantic proximity 
via disentangled attention.



Korea University

Conclusion

§ We design a novel Transformer architecture (SPoTr) to tackle the long-
range dependency issues and the scalability issue of Transformer for point 
clouds.

§ We propose a global cross-attention mechanism with flexible self-positioni
ng points (SPA). SPA aggregates information on a few self-positioning point
s via disentangled attention and non-locally distributes information to sem
antically related points.

§ SPoTr achieves the best performance on three point cloud benchmark dat
asets (SONN, SN-Part, and S3DIS) against strong baselines.

MLV Lab


