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3. Visual Odometry (VO) Techniques

4. Results2. Overview1. Motivation
Goal: Solve PointGoal navigation with realistic settings: 
(a) Noisy egocentric sensors 
(b) Realistic actuation (e.g., turn_left in figure below) 
(c) No GPS or Compass data is accessible 
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Contributions: 
Verifying visual odometry techniques’s effectiveness. : agent

Point-Goal

bHCt!Ct+1

<latexit sha1_base64="+lBN0CoK68xatsSBYcTGXHFa22k=">AAACInicbVDLSgNBEJz1GeMr6tHLYBAEIexKRL0JuXhUMCpkl6V3dpIMmX0w06uEZcE/8eKvePGgqCfBj3HyOMTEgoaiqpvuriCVQqNtf1tz8wuLS8ullfLq2vrGZmVr+0YnmWK8yRKZqLsANJci5k0UKPldqjhEgeS3Qa8x8G/vudIiia+xn3Ivgk4s2oIBGsmvnLkPIuRdwPyi8HM3AuwykHmj8JG6SnS6CEolD3TSyfHQKQq/UrVr9hB0ljhjUiVjXPqVTzdMWBbxGJkErVuOnaKXg0LBJC/KbqZ5CqwHHd4yNIaIay8fvljQfaOEtJ0oUzHSoTo5kUOkdT8KTOfgUj3tDcT/vFaG7VMvF3GaIY/ZaFE7kxQTOsiLhkJxhrJvCDAlzK2UdUEBQ5Nq2YTgTL88S26Oak69dnxVr55fPY7iKJFdskcOiENOyDm5IJekSRh5Ii/kjbxbz9ar9WF9jVrnrHGEO+QPrJ9fu+6mFg==</latexit>

Ct+1

<latexit sha1_base64="+XlMEaktkBFk8xpShMPFTBF4tE8=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSIIQkmkostCNy5bsA9oQ5hMJ+3QySTMTJQSC/6IGxeKuPVL3Pk3TtoutPXAhcM59zJnTpBwprTjfFtr6xubW9uFneLu3v7BoV06aqs4lYS2SMxj2Q2wopwJ2tJMc9pNJMVRwGknGNdzv3NPpWKxuNOThHoRHgoWMoK1kXy71I+wHhHMs/rUz/SFO/XtslNxZkCrxF2QMizQ8O2v/iAmaUSFJhwr1XOdRHsZlpoRTqfFfqpogskYD2nPUIEjqrxsFn2KzowyQGEszQiNZurviwxHSk2iwGzmQdWyl4v/eb1UhzdexkSSairI/KEw5UjHKO8BDZikRPOJIZhIZrIiMsISE23aKpoS3OUvr5L2ZcWtVq6a1XKt+TSvowAncArn4MI11OAWGtACAg/wDK/wZj1aL9a79TFfXbMWFR7DH1ifP1oLlIQ=</latexit>

Ct

<latexit sha1_base64="DS2IfDOj/B3UcABQeJhJi+VoKWs=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIostCNy5bsA9oh5JJM21oJjMmdwplKPgXblwo4taPceffmD4W2nrgwuGce8nJCRIpDLrut5Pb2Nza3snvFvb2Dw6PiscnTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvBqDrzW2OujYjVA04S7kd0oEQoGEUr+d2I4pBRmVWnPewVS27ZnYOsE29JSrBErVf86vZjlkZcIZPUmI7nJuhnVKNgkk8L3dTwhLIRHfCOpYpG3PjZPPSUXFilT8JY21FI5urvi4xGxkyiwG7OQppVbyb+53VSDO/8TKgkRa7Y4qEwlQRjMmuA9IXmDOXEEsq0sFkJG1JNGdqeCrYEb/XL66R5Vfauyzf161Kl/rSoIw9ncA6X4MEtVOAeatAABo/wDK/w5oydF+fd+Vis5pxlhafwB87nDzOQktc=</latexit>

• We estimate agent’s SE(2) 
transformation                
when taking an action 

• Given PointGoal’s estimated 
position    , it is updated as 

• Estimated PointGoal’s 
position will be integrated 
into a navigation policy

<latexit sha1_base64="PnQgqLIFs/TrdeNB6oQGQT4VecY=">AAACDXicbVDLSsNAFJ3UV62vaJdugkVwVRIR7bLgxmUF+4C2hslk0g6dTMLMTSWEfIOf4FY/wJ249Rtc+yNO2yxs64ELh3Pu5VyOF3OmwLa/jdLG5tb2Tnm3srd/cHhkHp90VJRIQtsk4pHseVhRzgRtAwNOe7GkOPQ47XqT25nfnVKpWCQeII3pMMQjwQJGMGjJNauDJ+bTMYYsm+a5m0H+OHLNml2357DWiVOQGirQcs2fgR+RJKQCCMdK9R07hmGGJTDCaV4ZJIrGmEzwiPY1FTikapjNn8+tc634VhBJPQKsufr3IsOhUmno6c0Qw1itejPxP6+fQNAYZkzECVBBFkFBwi2IrFkTls8kJcBTTTCRTP9qkTGWmIDuaynF88K8oltxVjtYJ53LunNdv7q/qjUbRT9ldIrO0AVy0A1qojvUQm1EUIpe0Ct6M56Nd+PD+FyslozipoqWYHz9AmrEnK4=</latexit>

bvgt
<latexit sha1_base64="50noYA7OB9HPQExICZ/UXvG7fzQ="></latexit>

bvgt+1 = bHCt!Ct+1 · bv
g
t

<latexit sha1_base64="eqNFy35f+MaI322+Y17gzw85mPU="></latexit>

bHCt!Ct+1

VO module takes two adjacent RGB-D frames and outputs 
estimated SE(2) transformation. To increase robustness: 
• Regarding structure: 

Geometric invariance is encouraged 
Action-specific design is chosen based on figure below 
Dropout is added to last two FC layers 

• Regarding feature processing: 
Depth discretization       is utilized 
Egocentric top-down projection               is employed

<latexit sha1_base64="yWyoqm7YnKhUhBOrQYHfGztKnCo=">AAACBXicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTRkwhWUE84BkCbOT2WTIzOw6c1cMS2o/wVY/wE5s/Q5rf8RJsoVJPHDhcM69nMsJYsENuO63k1tb39jcym8Xdnb39g+Kh0dNEyWasgaNRKTbATFMcMUawEGwdqwZkYFgrWB0M/Vbj0wbHql7GMfMl2SgeMgpASv5XWBPAJDWapMe9Iolt+zOgFeJl5ESylDvFX+6/YgmkimgghjT8dwY/JRo4FSwSaGbGBYTOiID1rFUEcmMn86enuAzq/RxGGk7CvBM/XuREmnMWAZ2UxIYmmVvKv7ndRIIK37KVZwAU3QeFCYCQ4SnDeA+14yCGFtCqOb2V0yHRBMKtqeFlCCQk4JtxVvuYJU0L8reVfny7rJUrWT95NEJOkXnyEPXqIpuUR01EEUP6AW9ojfn2Xl3PpzP+WrOyW6O0QKcr19jgpll</latexit>

DDt
<latexit sha1_base64="IFp0HzkHooo0WDELr7mikFj8NvI=">AAACC3icbVDLSsNAFJ3UV62vVJduBovgxpJI0S4LblxWsA9oQ5hMJ+3YyYOZG7WEfIKf4FY/wJ249SNc+yNO2yxs64ELh3Pu5VyOFwuuwLK+jcLa+sbmVnG7tLO7t39glg/bKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8g0nMnIAMQ+5zSkBLrlnuA3sCgFSdxzK6z1xwzYpVtWbAq8TOSQXlaLrmT38Q0SRgIVBBlOrZVgxOSiRwKlhW6ieKxYSOyZD1NA1JwJSTzl7P8KlWBtiPpJ4Q8Ez9e5GSQKlJ4OnNgMBILXtT8T+vl4Bfd1IexgmwkM6D/ERgiPC0BzzgklEQE00IlVz/iumISEJBt7WQ4nlBVtKt2MsdrJL2RdW+rNZua5VGPe+niI7RCTpDNrpCDXSDmqiFKHpEL+gVvRnPxrvxYXzOVwtGfnOEFmB8/QJtqpuR</latexit>

s-projt

ResNet18 FC FC

It+1

<latexit sha1_base64="oaaV+yqJrOMzCpwOzeziqaTGNOw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMeNFbAuYByRJmJ7PJkNnZZaZXCEvAX/DiQRGvfo83/8bJ46CJBQ1FVTfdXUEihUHX/XZya+sbm1v57cLO7t7+QfHwqGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYj10bE6gHHCfcjOlAiFIyilVr3vQwvvEmvWHLL7gxklXgLUoIFar3iV7cfszTiCpmkxnQ8N0E/oxoFk3xS6KaGJ5SN6IB3LFU04sbPZudOyJlV+iSMtS2FZKb+nshoZMw4CmxnRHFolr2p+J/XSTG88TOhkhS5YvNFYSoJxmT6O+kLzRnKsSWUaWFvJWxINWVoEyrYELzll1dJ87LsVcpX9UqpWn+ax5GHEziFc/DgGqpwBzVoAIMRPMMrvDmJ8+K8Ox/z1pyziPAY/sD5/AH0Ro/H</latexit>

It

<latexit sha1_base64="f9KWvjG6OyRuQoK1t2bEB3+mCtY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBi95aMG2hDWWz3bRLN5uwOxFKKPgPvHhQxKs/yJv/xu3HQVsfDDzem2FmXphKYdB1v53C2vrG5lZxu7Szu7d/UD48apok04z7LJGJbofUcCkU91Gg5O1UcxqHkrfC0e3Ubz1ybUSiHnCc8iCmAyUiwShayb/v5TjplStu1Z2BrBJvQSqwQL1X/ur2E5bFXCGT1JiO56YY5FSjYJJPSt3M8JSyER3wjqWKxtwE+ezYCTmzSp9EibalkMzU3xM5jY0Zx6HtjCkOzbI3Ff/zOhlGN0EuVJohV2y+KMokwYRMPyd9oTlDObaEMi3srYQNqaYMbT4lG4K3/PIqaV5UvcvqVeOyUms8zeMowgmcwjl4cA01uIM6+MBAwDO8wpujnBfn3fmYtxacRYTH8AfO5w8bR49X</latexit>

 (·)

<latexit sha1_base64="LI3rCdXDh0fAAwdMxCtg6DRXtwU=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXInoMePGYgHlAdgmzs7PJkNmZZaZXCEvAn/DiQRGvfo03/8bJ46CJBQ1FVTfdXWEquAHX/XYKG5tb2zvF3dLe/sHhUfn4pGNUpilrUyWU7oXEMMElawMHwXqpZiQJBeuG47uZ331k2nAlH2CSsiAhQ8ljTglYqe+nhld9Gim4HJQrbs2dA68Tb0kqaInmoPzlR4pmCZNABTGm77kpBDnRwKlg05KfGZYSOiZD1rdUkoSZIJ+fPMUXVolwrLQtCXiu/p7ISWLMJAltZ0JgZFa9mfif188gvg1yLtMMmKSLRXEmMCg8+x9HXDMKYmIJoZrbWzEdEU0o2JRKNgRv9eV10rmqefXadateabSeFnEU0Rk6R1XkoRvUQPeoidqIIoWe0St6c8B5cd6dj0VrwVlGeIr+wPn8AfJgkX4=</latexit>

 (·)

<latexit sha1_base64="LI3rCdXDh0fAAwdMxCtg6DRXtwU=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXInoMePGYgHlAdgmzs7PJkNmZZaZXCEvAn/DiQRGvfo03/8bJ46CJBQ1FVTfdXWEquAHX/XYKG5tb2zvF3dLe/sHhUfn4pGNUpilrUyWU7oXEMMElawMHwXqpZiQJBeuG47uZ331k2nAlH2CSsiAhQ8ljTglYqe+nhld9Gim4HJQrbs2dA68Tb0kqaInmoPzlR4pmCZNABTGm77kpBDnRwKlg05KfGZYSOiZD1rdUkoSZIJ+fPMUXVolwrLQtCXiu/p7ISWLMJAltZ0JgZFa9mfif188gvg1yLtMMmKSLRXEmMCg8+x9HXDMKYmIJoZrbWzEdEU0o2JRKNgRv9eV10rmqefXadateabSeFnEU0Rk6R1XkoRvUQPeoidqIIoWe0St6c8B5cd6dj0VrwVlGeIr+wPn8AfJgkX4=</latexit>

[·|·]

<latexit sha1_base64="kUT6DanuaiTLvmsBP1nG1hDdwGk=">AAAB+nicbZDNS8MwGMbT+TXnV6dHL8EheBqtKHocePG4gfuAtYw0TbewNC3JW2XUgf+IFw+KePUv8eZ/Y9btoJsvBH48zxPy5glSwTU4zrdVWlvf2Nwqb1d2dvf2D+zqYUcnmaKsTRORqF5ANBNcsjZwEKyXKkbiQLBuML6Z+d17pjRP5B1MUubHZCh5xCkBIw3sat+jYQKeyUBB/sCuOXWnGLwK7gJqaDHNgf3lhQnNYiaBCqJ133VS8HOigFPBphUv0ywldEyGrG9QkphpPy9Wn+JTo4Q4SpQ5EnCh/r6Rk1jrSRyYZExgpJe9mfif188guvZzLtMMmKTzh6JMYEjwrAcccsUoiIkBQhU3u2I6IopQMG1VTAnu8pdXoXNedy/ql62LWqP1NK+jjI7RCTpDLrpCDXSLmqiNKHpAz+gVvVmP1ov1bn3MoyVrUeER+jPW5w/IspTN</latexit>

bHCt!Ct+1

<latexit sha1_base64="+lBN0CoK68xatsSBYcTGXHFa22k=">AAACInicbVDLSgNBEJz1GeMr6tHLYBAEIexKRL0JuXhUMCpkl6V3dpIMmX0w06uEZcE/8eKvePGgqCfBj3HyOMTEgoaiqpvuriCVQqNtf1tz8wuLS8ullfLq2vrGZmVr+0YnmWK8yRKZqLsANJci5k0UKPldqjhEgeS3Qa8x8G/vudIiia+xn3Ivgk4s2oIBGsmvnLkPIuRdwPyi8HM3AuwykHmj8JG6SnS6CEolD3TSyfHQKQq/UrVr9hB0ljhjUiVjXPqVTzdMWBbxGJkErVuOnaKXg0LBJC/KbqZ5CqwHHd4yNIaIay8fvljQfaOEtJ0oUzHSoTo5kUOkdT8KTOfgUj3tDcT/vFaG7VMvF3GaIY/ZaFE7kxQTOsiLhkJxhrJvCDAlzK2UdUEBQ5Nq2YTgTL88S26Oak69dnxVr55fPY7iKJFdskcOiENOyDm5IJekSRh5Ii/kjbxbz9ar9WF9jVrnrHGEO+QPrJ9fu+6mFg==</latexit>

: concatenate along channel dimension
<latexit sha1_base64="CnSu8qDB0cdDNhjpaxlBGfR7TfM=">AAAB+nicbZDNS8MwGMbT+TXnV6dHL8EheBqtKHocePG4gfuArow0TbewtCnJW2XUgf+IFw+KePUv8eZ/Y9btoJsvBH48zxPy5glSwTU4zrdVWlvf2Nwqb1d2dvf2D+zqYUfLTFHWplJI1QuIZoInrA0cBOulipE4EKwbjG9mfveeKc1lcgeTlPkxGSY84pSAkQZ21evTUELfZKAgf2DXnLpTDF4FdwE1tJjmwP7qh5JmMUuACqK15zop+DlRwKlg00o/0ywldEyGzDOYkJhpPy9Wn+JTo4Q4ksqcBHCh/r6Rk1jrSRyYZExgpJe9mfif52UQXfs5T9IMWELnD0WZwCDxrAcccsUoiIkBQhU3u2I6IopQMG1VTAnu8pdXoXNedy/rTuui1mg9zesoo2N0gs6Qi65QA92iJmojih7QM3pFb9aj9WK9Wx/zaMlaVHiE/oz1+QPHbJTJ</latexit>

[·|·]

...

<latexit sha1_base64="HUkboAm8lZMrZs9X2LO9j8dP3kw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cKthbaUDabTbt2sxt2J4VS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MBXcoOd9O4W19Y3NreJ2aWd3b/+gfHjUMirTlDWpEkq3Q2KY4JI1kaNg7VQzkoSCPYbD25n/OGLacCUfcJyyICF9yWNOCVqp1R1FCk2vXPGq3hzuKvFzUoEcjV75qxspmiVMIhXEmI7vpRhMiEZOBZuWuplhKaFD0mcdSyVJmAkm82un7plVIjdW2pZEd67+npiQxJhxEtrOhODALHsz8T+vk2F8HUy4TDNkki4WxZlwUbmz192Ia0ZRjC0hVHN7q0sHRBOKNqCSDcFffnmVtC6qfq16eV+r1G/yOIpwAqdwDj5cQR3uoAFNoPAEz/AKb45yXpx352PRWnDymWP4A+fzB84Hj0o=</latexit>

It

<latexit sha1_base64="f9KWvjG6OyRuQoK1t2bEB3+mCtY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPBi95aMG2hDWWz3bRLN5uwOxFKKPgPvHhQxKs/yJv/xu3HQVsfDDzem2FmXphKYdB1v53C2vrG5lZxu7Szu7d/UD48apok04z7LJGJbofUcCkU91Gg5O1UcxqHkrfC0e3Ubz1ybUSiHnCc8iCmAyUiwShayb/v5TjplStu1Z2BrBJvQSqwQL1X/ur2E5bFXCGT1JiO56YY5FSjYJJPSt3M8JSyER3wjqWKxtwE+ezYCTmzSp9EibalkMzU3xM5jY0Zx6HtjCkOzbI3Ff/zOhlGN0EuVJohV2y+KMokwYRMPyd9oTlDObaEMi3srYQNqaYMbT4lG4K3/PIqaV5UvcvqVeOyUms8zeMowgmcwjl4cA01uIM6+MBAwDO8wpujnBfn3fmYtxacRYTH8AfO5w8bR49X</latexit>

RGBt

<latexit sha1_base64="Evwfl15cdCIEMjsYVef2SSU2pG0=">AAAB9XicbZBLSwMxFIXv1Fetr6pLN8EiuCozUtFl0YUuW7EPaMeSSTNtaOZBckctQ8Gf4caFIm79L+78N6aPhbYeCHycc0NujhdLodG2v63M0vLK6lp2PbexubW9k9/dq+soUYzXWCQj1fSo5lKEvIYCJW/GitPAk7zhDS7HeeOeKy2i8BaHMXcD2guFLxhFY921kT8iYnpzdTHqYCdfsIv2RGQRnBkUYKZKJ//V7kYsCXiITFKtW44do5tShYJJPsq1E81jyga0x1sGQxpw7aaTrUfkyDhd4kfKnBDJxP19I6WB1sPAM5MBxb6ez8bmf1krQf/cTUUYJ8hDNn3ITyTBiIwrIF2hOEM5NECZEmZXwvpUUYamqJwpwZn/8iLUT4pOqXhaLRXK1adpHVk4gEM4BgfOoAzXUIEaMFDwDK/wZj1YL9a79TEdzVizCvfhj6zPHwE/k0w=</latexit>

deptht

<latexit sha1_base64="RU/iVHdBlIoiW9oHS5clDshU+XM=">AAAB+XicbZBLS8NAFIUn9VXrK+rSTbAIrkoiFV0W3LhswT6gDWEyuW2HTiZh5qZYQsEf4saFIm79J+78N04fC209MPBxzh3mzglTwTW67rdV2Njc2t4p7pb29g8Oj+zjk5ZOMsWgyRKRqE5INQguoYkcBXRSBTQOBbTD0d0sb49BaZ7IB5yk4Md0IHmfM4rGCmy7h/CIiHkEKQ6nAQZ22a24cznr4C2hTJaqB/ZXL0pYFoNEJqjWXc9N0c+pQs4ETEu9TENK2YgOoGtQ0hi0n883nzoXxomcfqLMkejM3d83chprPYlDMxlTHOrVbGb+l3Uz7N/6OZdphiDZ4qF+JhxMnFkNTsQVMBQTA5QpbnZ12JAqytCUVTIleKtfXofWVcWrVq4b1XKt8bSoo0jOyDm5JB65ITVyT+qkSRgZk2fySt6s3Hqx3q2PxWjBWlZ4Sv7I+vwBrPWUyw==</latexit>

N

<latexit sha1_base64="4Yhf8G/4PFS7bm8wI51/1+oIaH8=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXAxkoSMB+QHGFvM5es2ds7dveEcATsbSwUsfUn2flv3HwUmvhg4PHeDDPzgkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YhK81jem3GCfkQHkoecUWOl+l2vWHLL7gxklXgLUoIFar3iV7cfszRCaZigWnc8NzF+RpXhTOCk0E01JpSN6AA7lkoaofaz2aETcmaVPgljZUsaMlN/T2Q00nocBbYzomaol72p+J/XSU147WdcJqlByeaLwlQQE5Pp16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1frTPI48nMApnIMHV1CFW6hBAxggPMMrvDkPzovz7nzMW3POIsJj+APn8wfTrI1p</latexit>

channels in total

<latexit sha1_base64="CnSu8qDB0cdDNhjpaxlBGfR7TfM=">AAAB+nicbZDNS8MwGMbT+TXnV6dHL8EheBqtKHocePG4gfuArow0TbewtCnJW2XUgf+IFw+KePUv8eZ/Y9btoJsvBH48zxPy5glSwTU4zrdVWlvf2Nwqb1d2dvf2D+zqYUfLTFHWplJI1QuIZoInrA0cBOulipE4EKwbjG9mfveeKc1lcgeTlPkxGSY84pSAkQZ21evTUELfZKAgf2DXnLpTDF4FdwE1tJjmwP7qh5JmMUuACqK15zop+DlRwKlg00o/0ywldEyGzDOYkJhpPy9Wn+JTo4Q4ksqcBHCh/r6Rk1jrSRyYZExgpJe9mfif52UQXfs5T9IMWELnD0WZwCDxrAcccsUoiIkBQhU3u2I6IopQMG1VTAnu8pdXoXNedy/rTuui1mg9zesoo2N0gs6Qi65QA92iJmojih7QM3pFb9aj9WK9Wx/zaMlaVHiE/oz1+QPHbJTJ</latexit>

[·|·]

<latexit sha1_base64="pBsmSdub4fMA6J7T3oSnvd//SjU=">AAACC3icbZDLSsNAFIYn9VbrLdWlm8EiuLEkIuqy4MZlC/YCbQmT6aQdO5OEmRO1hIAv4CO41QdwJ259CNe+iNPLwrb+MPDz/2c4h8+PBdfgON9WbmV1bX0jv1nY2t7Z3bOL+w0dJYqyOo1EpFo+0UzwkNWBg2CtWDEifcGa/vB63DfvmdI8Cm9hFLOuJP2QB5wSMJFnFzvAHgEg1aexiu4yDzy75JSdifCycWemhGaqevZPpxfRRLIQqCBat10nhm5KFHAqWFboJJrFhA5Jn7WNDYlkuptOTs/wsUl6OIiUeSHgSfr3R0qk1iPpm0lJYKAXu3H4X9dOILjqpjyME2AhnS4KEoEhwmMOuMcVoyBGxhCquLkV0wFRhIKhNbfF92VWMFTcRQbLpnFWdi/Kbu28VKk9Tfnk0SE6QifIRZeogm5QFdURRQ/oBb2iN+vZerc+rM/paM6aMT1Ac7K+fgGaOZwn</latexit>
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DDt

Quantitatively: https://eval.ai/web/challenges/challenge-
page/580/leaderboard/1631 as of 09/27/2021. 
• Integrating VO into navigation policy achieves SOTA 

performance while executing 6.4 times faster 
• Note, for row 1-2, we use VO as a drop-in module for a 

pre-trained navigation policy 

Qualitatively: Agent is asked to navigate from blue square to 
green square (a failure case is illustrated in last figure). 
• Blue curve is the actual path the agent takes 
• Red curve is visualization of its location from the VO model 

by integrating over SE(2) estimation of each step 

https://xiaoming-zhao.github.io/projects/pointnav-vo/
https://eval.ai/web/challenges/challenge-page/580/leaderboard/1631
https://eval.ai/web/challenges/challenge-page/580/leaderboard/1631
https://eval.ai/web/challenges/challenge-page/580/leaderboard/1631

