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Motivation PrAE Performance

Future Work

...<latexit sha1_base64="SYmnc6oLALQRt8axejZI1+eeu1s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4Ckk96LHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXplIY9LxvZ219Y3Nru7RT3t3bPzisHB23TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVz/Uu3dl+r1m+KOEpwCmdwAT5cQR3uoAFNYDCEZ3iFN0c6L86787FoXXOKmRP4A+fzB0ySjSQ=</latexit>

Holistic encoder + MLP
<latexit sha1_base64="iMxhEPjnJV19R+lShDNVzZT7a24=">AAAB/3icbVDLSsNAFL3xWeurKrhxM1gEQShJXeiy6KYLhQr2AW0ok8mkHTrJhJmJUGIX/oobF4q49Tfc+TdO2iy09cLA4Zxz7517vJgzpW3721paXlldWy9sFDe3tnd2S3v7LSUSSWiTCC5kx8OKchbRpmaa004sKQ49Ttve6DrT2w9UKiaiez2OqRviQcQCRrA2VL90WBfZFkYQjYjwqURn6Pam0S+V7Yo9LbQInByUIS/j/+r5giQhjTThWKmuY8faTbE0ozmdFHuJojEmIzygXQMjHFLlptP/T9CJYXwUCGlepNGU/d2R4lCpcegZZ4j1UM1rGfmf1k10cOmmLIoTbc6bLQoSjrRAWRjIZ5ISzccGYCJZFgMZYomJNpEVTQjO/MmLoFWtOOeV6l21XLvK4yjAERzDKThwATWoQwOaQOARnuEV3qwn68V6tz5m1iUr7zmAP2V9/gCEBJUc</latexit>

Relational module + MLP
<latexit sha1_base64="6XQGV+C/GjokMgOygnOPy+cmSiU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaLIAglqQtdFt24UKhiH9CGMpnctEMnmTAzEUroxl9x40IRt36GO//GaZqFth4YOJxzLnfu8WLOlLbtb6uwtLyyulZcL21sbm3vlHf3WkokkkKTCi5kxyMKOIugqZnm0IklkNDj0PZGV1O//QhSMRE96HEMbkgGEQsYJdpI/fLBPfCMEo5D4Scc8Cm+vWn0yxW7amfAi8TJSQXlMPmvni9oEkKkKSdKdR071m5KpGaUw6TUSxTEhI7IALqGRiQE5abZARN8bBQfB0KaF2mcqb8nUhIqNQ49kwyJHqp5byr+53UTHVy4KYviRENEZ4uChGMt8LQN7DMJVPOxIYRKZv6K6ZBIQrXprGRKcOZPXiStWtU5q9buapX6ZV5HER2iI3SCHHSO6ugaNVATUTRBz+gVvVlP1ov1bn3MogUrn9lHf2B9/gBfeJWY</latexit>

...<latexit sha1_base64="SYmnc6oLALQRt8axejZI1+eeu1s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4Ckk96LHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXplIY9LxvZ219Y3Nru7RT3t3bPzisHB23TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/UrVc705yCrxC1KFAo1+5as3SFgWc4VMUmO6vpdikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNTp+TcKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOmUbQj+8surpFVz/Uu3dl+r1m+KOEpwCmdwAT5cQR3uoAFNYDCEZ3iFN0c6L86787FoXXOKmRP4A+fzB0ySjSQ=</latexit>

Shared encoder + Potential
<latexit sha1_base64="0GVnFd3DpeNUrnsf8Y/ar0oU+Ew=">AAACA3icbVDLSgMxFM34rPU16k43wSIIQpmpC10W3bisaB/QDiWTudOGZpIhyQilFNz4K25cKOLWn3Dn35i2s9DWA4HDOfdwc0+YcqaN5307S8srq2vrhY3i5tb2zq67t9/QMlMU6lRyqVoh0cCZgLphhkMrVUCSkEMzHFxP/OYDKM2kuDfDFIKE9ASLGSXGSl338K5PFEQYBJURKHyGa9KAMIzwrlvyyt4UeJH4OSmhHLWu+9WJJM0SG6ecaN32vdQEI6IMoxzGxU6mISV0QHrQtlSQBHQwmt4wxidWiXAslX3C4Kn6OzEiidbDJLSTCTF9Pe9NxP+8dmbiy2DERJrZu+hsUZxxbCSeFIIjpoAaPrSEUMXsXzG1nRBqbG1FW4I/f/IiaVTK/nm5clspVa/yOgroCB2jU+SjC1RFN6iG6oiiR/SMXtGb8+S8OO/Ox2x0yckzB+gPnM8fDSKXIw==</latexit>

Existing methods: feature manipulation
<latexit sha1_base64="ViaXqHblAyIoE47iKsGzmGr7PPw="></latexit>

Answer: 5
<latexit sha1_base64="xTIvUXE5z3v6xL2UeudGPba3ilo=">AAAB8HicbVDLSsNAFL2pr1pfVZduBovgqiQtPldVNy4r2Ie0oUymk3bozCTMTJQS+hVuXCji1s9x59+YpEXUeuDC4Zx7ufceL+RMG9v+tHILi0vLK/nVwtr6xuZWcXunqYNIEdogAQ9U28OaciZpwzDDaTtUFAuP05Y3ukr91j1VmgXy1oxD6go8kMxnBJtEuruQ+oGqc3TUK5bssp0BzRNnRkowQ71X/Oj2AxIJKg3hWOuOY4fGjbEyjHA6KXQjTUNMRnhAOwmVWFDtxtnBE3SQKH3kByopaVCm/pyIsdB6LLykU2Az1H+9VPzP60TGP3VjJsPIUEmmi/yIIxOg9HvUZ4oSw8cJwUSx5FZEhlhhYpKMClkIZymOv1+eJ81K2amWqzeVUu1yFkce9mAfDsGBE6jBNdShAQQEPMIzvFjKerJerbdpa86azezCL1jvXwg8kAg=</latexit>

Answer: 5
<latexit sha1_base64="xTIvUXE5z3v6xL2UeudGPba3ilo=">AAAB8HicbVDLSsNAFL2pr1pfVZduBovgqiQtPldVNy4r2Ie0oUymk3bozCTMTJQS+hVuXCji1s9x59+YpEXUeuDC4Zx7ufceL+RMG9v+tHILi0vLK/nVwtr6xuZWcXunqYNIEdogAQ9U28OaciZpwzDDaTtUFAuP05Y3ukr91j1VmgXy1oxD6go8kMxnBJtEuruQ+oGqc3TUK5bssp0BzRNnRkowQ71X/Oj2AxIJKg3hWOuOY4fGjbEyjHA6KXQjTUNMRnhAOwmVWFDtxtnBE3SQKH3kByopaVCm/pyIsdB6LLykU2Az1H+9VPzP60TGP3VjJsPIUEmmi/yIIxOg9HvUZ4oSw8cJwUSx5FZEhlhhYpKMClkIZymOv1+eJ81K2amWqzeVUu1yFkce9mAfDsGBE6jBNdShAQQEPMIzvFjKerJerbdpa86azezCL1jvXwg8kAg=</latexit>

Answer: 5
<latexit sha1_base64="xTIvUXE5z3v6xL2UeudGPba3ilo=">AAAB8HicbVDLSsNAFL2pr1pfVZduBovgqiQtPldVNy4r2Ie0oUymk3bozCTMTJQS+hVuXCji1s9x59+YpEXUeuDC4Zx7ufceL+RMG9v+tHILi0vLK/nVwtr6xuZWcXunqYNIEdogAQ9U28OaciZpwzDDaTtUFAuP05Y3ukr91j1VmgXy1oxD6go8kMxnBJtEuruQ+oGqc3TUK5bssp0BzRNnRkowQ71X/Oj2AxIJKg3hWOuOY4fGjbEyjHA6KXQjTUNMRnhAOwmVWFDtxtnBE3SQKH3kByopaVCm/pyIsdB6LLykU2Az1H+9VPzP60TGP3VjJsPIUEmmi/yIIxOg9HvUZ4oSw8cJwUSx5FZEhlhhYpKMClkIZymOv1+eJ81K2amWqzeVUu1yFkce9mAfDsGBE6jBNdShAQQEPMIzvFjKerJerbdpa86azezCL1jvXwg8kAg=</latexit>

(a)
<latexit sha1_base64="F+lMbzi+uymL9XzxayGNcoim6I8=">AAAB83icbVDLSsNAFJ3UV62vqks3g0Wom5JY8bErunFZwT6gCWUynbRDJ5MwcyOW0N9w40IRt/6MO//GSVpErQcuHM65l3vv8WPBNdj2p1VYWl5ZXSuulzY2t7Z3yrt7bR0lirIWjUSkuj7RTHDJWsBBsG6sGAl9wTr++DrzO/dMaR7JO5jEzAvJUPKAUwJGcl1gD+AHaZUcT/vlil2zc+BF4sxJBc3R7Jc/3EFEk5BJoIJo3XPsGLyUKOBUsGnJTTSLCR2TIesZKknItJfmN0/xkVEGOIiUKQk4V39OpCTUehL6pjMkMNJ/vUz8z+slEFx4KZdxAkzS2aIgERginAWAB1wxCmJiCKGKm1sxHRFFKJiYSnkIlxnOvl9eJO2TmlOv1W9PK42reRxFdIAOURU56Bw10A1qohaiKEaP6Bm9WIn1ZL1ab7PWgjWf2Ue/YL1/Aektkbw=</latexit>

(b)
<latexit sha1_base64="H9AaOZFBUx+a3zprn1JX0By+aQ8=">AAAB83icbVDLSsNAFJ3UV62vqks3g0Wom5JY8bErunFZwT6gCWUynbRDJ5MwcyOW0N9w40IRt/6MO//GSVpErQcuHM65l3vv8WPBNdj2p1VYWl5ZXSuulzY2t7Z3yrt7bR0lirIWjUSkuj7RTHDJWsBBsG6sGAl9wTr++DrzO/dMaR7JO5jEzAvJUPKAUwJGcl1gD+AHadU/nvbLFbtm58CLxJmTCpqj2S9/uIOIJiGTQAXRuufYMXgpUcCpYNOSm2gWEzomQ9YzVJKQaS/Nb57iI6MMcBApUxJwrv6cSEmo9ST0TWdIYKT/epn4n9dLILjwUi7jBJiks0VBIjBEOAsAD7hiFMTEEEIVN7diOiKKUDAxlfIQLjOcfb+8SNonNadeq9+eVhpX8ziK6AAdoipy0DlqoBvURC1EUYwe0TN6sRLryXq13matBWs+s49+wXr/Auqzkb0=</latexit>

Candidate panels
<latexit sha1_base64="tv6OM9UyYM3/ydJqwLXtHPyWtsc=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lb8ONW7MVjBVsLbSiTzbRdutmE3U2hhP4TLx4U8eo/8ea/MU2DqPXBwOO9GWbmeZHg2jjOp1VYW9/Y3Cpul3Z29/YP7MOjjg5jxbDNQhGqrgcaBZfYNtwI7EYKIfAEPniT5sJ/mKLSPJT3ZhahG8BI8iFnYFJpYNtNkD73wSCNQKLQA7vsVJwMdJVUc1ImOVoD+6PvhywOUBomQOte1YmMm4AynAmcl/qxxgjYBEbYS6mEALWbZJfP6Vmq+HQYqrSkoZn6cyKBQOtZ4KWdAZix/ustxP+8XmyGV27CZRQblGy5aBgLakK6iIH6XCEzYpYSYIqnt1I2BgXMpGGVshCuF7j4fnmVdGqVar1Sv6uVGzd5HEVyQk7JOamSS9Igt6RF2oSRKXkkz+TFSqwn69V6W7YWrHzmmPyC9f4FYGOToA==</latexit>

Context panels
<latexit sha1_base64="8n/CTJOYh+8tYewXD6lLfIc/nnY=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBbBU0lb8ONW7MVjBdsKbSyb7aRdutmE3YlaSv+HFw+KePW/ePPfmKRB1Ppg4PHeDDPz3FAKg7b9aeWWlldW1/LrhY3Nre2d4u5e2wSR5tDigQz0jcsMSKGghQIl3IQamO9K6LjjRuJ37kAbEahrnITg+GyohCc4w1i6bQQK4QFpyBRI0y+W7LKdgi6SSkZKJEOzX/zoDQIe+aCQS2ZMt2KH6EyZRsElzAq9yEDI+JgNoRtTxXwwzjS9ekaPYmVAvUDHpZCm6s+JKfONmfhu3OkzHJm/XiL+53Uj9M6cqVBhhKD4fJEXSYoBTSKgA6GBo5zEhHEt4lspHzHNOMZBFdIQzhOcfL+8SNrVcqVWrl1VS/WLLI48OSCH5JhUyCmpk0vSJC3CiSaP5Jm8WPfWk/Vqvc1bc1Y2s09+wXr/Aq6xksM=</latexit>

. . .
<latexit sha1_base64="DmMflNz0jJdnjr3IthytXBV3aY8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HErevFYwdpCG8pms2mXbnbD7kYooT/CiwdFvPp7vPlv3LRB1Ppg4PHeDDPzgoQzbVz30yktLa+srpXXKxubW9s71d29ey1TRWibSC5VN8CaciZo2zDDaTdRFMcBp51gfJ37nQeqNJPizkwS6sd4KFjECDZW6vRHoTS6MqjW3Lo7A1okXkFqUKA1qH70Q0nSmApDONa657mJ8TOsDCOcTiv9VNMEkzEe0p6lAsdU+9ns3Ck6skqIIqlsCYNm6s+JDMdaT+LAdsbYjPRfLxf/83qpiS78jIkkNVSQ+aIo5chIlP+OQqYoMXxiCSaK2VsRGWGFibEJzUO4zHH2/fIiuT+pe6f1xm2j1rwq4ijDARzCMXhwDk24gRa0gcAYHuEZXpzEeXJenbd5a8kpZvbhF5z3LwW8j4A=</latexit>

. . .
<latexit sha1_base64="DmMflNz0jJdnjr3IthytXBV3aY8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HErevFYwdpCG8pms2mXbnbD7kYooT/CiwdFvPp7vPlv3LRB1Ppg4PHeDDPzgoQzbVz30yktLa+srpXXKxubW9s71d29ey1TRWibSC5VN8CaciZo2zDDaTdRFMcBp51gfJ37nQeqNJPizkwS6sd4KFjECDZW6vRHoTS6MqjW3Lo7A1okXkFqUKA1qH70Q0nSmApDONa657mJ8TOsDCOcTiv9VNMEkzEe0p6lAsdU+9ns3Ck6skqIIqlsCYNm6s+JDMdaT+LAdsbYjPRfLxf/83qpiS78jIkkNVSQ+aIo5chIlP+OQqYoMXxiCSaK2VsRGWGFibEJzUO4zHH2/fIiuT+pe6f1xm2j1rwq4ijDARzCMXhwDk24gRa0gcAYHuEZXpzEeXJenbd5a8kpZvbhF5z3LwW8j4A=</latexit>. . .

<latexit sha1_base64="DmMflNz0jJdnjr3IthytXBV3aY8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0+HErevFYwdpCG8pms2mXbnbD7kYooT/CiwdFvPp7vPlv3LRB1Ppg4PHeDDPzgoQzbVz30yktLa+srpXXKxubW9s71d29ey1TRWibSC5VN8CaciZo2zDDaTdRFMcBp51gfJ37nQeqNJPizkwS6sd4KFjECDZW6vRHoTS6MqjW3Lo7A1okXkFqUKA1qH70Q0nSmApDONa657mJ8TOsDCOcTiv9VNMEkzEe0p6lAsdU+9ns3Ck6skqIIqlsCYNm6s+JDMdaT+LAdsbYjPRfLxf/83qpiS78jIkkNVSQ+aIo5chIlP+OQqYoMXxiCSaK2VsRGWGFibEJzUO4zHH2/fIiuT+pe6f1xm2j1rwq4ijDARzCMXhwDk24gRa0gcAYHuEZXpzEeXJenbd5a8kpZvbhF5z3LwW8j4A=</latexit>

X
<latexit sha1_base64="FxgQb8RvMHxT6nMRBQaDsvgnwXo="></latexit>

Probabilisitic execution
via forward model

<latexit sha1_base64="Uv/FbfF3kI3Mwgx1in6SPoE90G8=">AAACIHicbVA9SwNBEN2L3/ErammzGASrcBeLWAZtLCMYDeRCmNub6JK93WN3LxqCP8XGv2JjoYh2+mvcu6Tw68HA480Mb+ZFqeDG+v6HV5qbX1hcWl4pr66tb2xWtrYvjMo0wzZTQulOBAYFl9i23ArspBohiQReRsOTvH85Qm24kud2nGIvgSvJB5yBdVK/0gil4jJGaWlLqwgi7ky55YziLbIsH6JhWB5xoAOlb0DHNFExin6l6tf8AvQvCWakSmZo9SvvYaxYljgnJsCYbuCntjcB7bwE3pXDzGAKbAhX2HVUQoKmNykevKP7TonzA1y5Swv1+8YEEmPGSeQmE7DX5ncvF//rdTM7OOpNuEwzi5JNjQaZoFbRPC0ac43MirEjwHSRC7sGDcy6TMsuhOD3y3/JRb0WHNbqZ/Vq83gWxzLZJXvkgASkQZrklLRImzByTx7JM3nxHrwn79V7m46WvNnODvkB7/MLbZqjug==</latexit>

Number: Plus
<latexit sha1_base64="4cT8E4IUkewUl9ga28dRPEO8ZIo=">AAAB83icbVDJSgNBEK1xjXGLevTSGARPYZKA2ynoxZNEMAskQ+jp9CRNenqGXoQw5De8eFDEqz/jzb+xZzKIGh8UPN6roqqeH3OmtOt+OkvLK6tr64WN4ubW9s5uaW+/rSIjCW2RiEey62NFORO0pZnmtBtLikOf044/uU79zgOVikXiXk9j6oV4JFjACNZW6t+a0KfyEjW5UYNS2a24GdAiqeakDDmag9JHfxgRE1KhCcdK9apurL0ES80Ip7Ni3ygaYzLBI9qzVOCQKi/Jbp6hY6sMURBJW0KjTP05keBQqWno284Q67H666Xif17P6ODcS5iIjaaCzBcFhiMdoTQANGSSEs2nlmAimb0VkTGWmGgbUzEL4SLF6ffLi6Rdq1Trlfpdrdy4yuMowCEcwQlU4QwacANNaAGBGB7hGV4c4zw5r87bvHXJyWcO4Bec9y+jbpGO</latexit>

Probabilistic abduction
via inverse dynamics

<latexit sha1_base64="B3IGsEhUGReupQ2Yc4ScGJ/zfmY=">AAACInicbVDLSgMxFM34rPVVdekmWARXZdqC2l3RjcsK9gGdUu5k0jY0kwxJpjCUfosbf8WNC0VdCX6MmXYQtR4IHM59nNzjR5xp47ofzsrq2vrGZm4rv72zu7dfODhsaRkrQptEcqk6PmjKmaBNwwynnUhRCH1O2/74Oq23J1RpJsWdSSLaC2Eo2IARMFbqF2qekEwEVBjcUNIHn6WmjGDwg5ikPdjz8hMGmIl0D8VBIiBkRPcLRbfkzoGXSTkjRZSh0S+8eYEkcWi9CAetu2U3Mr0pKGvH6SzvxZpGQMYwpF1LrQvVven8xBk+tUqAB1LZZ/86V39OTCHUOgl92xmCGem/tVT8r9aNzeCyN2Uiig0VZGE0iDk2Eqd54YApSgxPLAGiWBoNGYECYmwa+XkItRTn3ycvk1alVK6WqreVYv0qiyOHjtEJOkNldIHq6AY1UBMRdI8e0TN6cR6cJ+fVeV+0rjjZzBH6BefzCyhKpMs=</latexit>

Our approach: probabilistic abduction and execution
<latexit sha1_base64="pnBoFvbT4JR5Y+Fleo5CgsceZPA=">AAACJXicbVDLSgMxFM34tr6qLt0Ei+CqTBV84UJ0404Fq0Jbyk3mjg1mMkMe0jL0Z9z4K25cKCK48lfM1CK+DoScnHsuN/ewTApjw/AtGBkdG5+YnJouzczOzS+UF5cuTOo0xzpPZaqvGBiUQmHdCivxKtMICZN4yW6OivrlLWojUnVuexm2ErhWIhYcrJfa5f2mxa5lcX7iNIUs0ynwzh71NwMmig8IToFFjhd+Ciqi2EXuile/Xa6E1XAA+pfUhqRChjhtl5+bUcpdgspyCcY0amFmWzloP0Viv9R0BjPgN3CNDU8VJGha+WDLPl3zSkTjVPujLB2o3ztySIzpJcw7E7Ad87tWiP/VGs7GO61cqMxZVPxzUOwktSktIqOR0Mit7HkCXIsiEd4BDdz6YEuDEHYLbH2t/JdcbFRrm9XNs43KweEwjimyQlbJOqmRbXJAjskpqRNO7sgDeSLPwX3wGLwEr5/WkWDYs0x+IHj/AH4Epp4=</latexit>

0.1

0.2

0.6

0.1

{s9, s10, · · · , s16}
<latexit sha1_base64="7nyZvNLPV9UJBFHo3oeIB1EUojk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBRSmJlmp3RTcuK9gHNCFMJtN26OTBzEQoIUs3/oobF4q49RPc+TdO0iBqPXDhzDn3MvceN2JUSMP41EpLyyura+X1ysbm1vaOvrvXE2HMMenikIV84CJBGA1IV1LJyCDiBPkuI313epX5/TvCBQ2DWzmLiO2jcUBHFCOpJEc/tBLhtGpQOIlppDVoYS+UYv5uplbq6FWjbuSAi8QsSBUU6Dj6h+WFOPZJIDFDQgxNI5J2grikmJG0YsWCRAhP0ZgMFQ2QT4Sd5Iek8FgpHhyFXFUgYa7+nEiQL8TMd1Wnj+RE/PUy8T9vGMvRhZ3QIIolCfD8o1HMoAxhlgr0KCdYspkiCHOqdoV4gjjCUmVXyUNoZWh+n7xIeqd186zeuGlU25dFHGVwAI7ACTDBOWiDa9ABXYDBPXgEz+BFe9CetFftbd5a0oqZffAL2vsXi/WYjQ==</latexit>

{s1, s2, · · · , s7, s8}
<latexit sha1_base64="A7XCrIu0vLjP4Z0hBBHY93X0Hhk=">AAACB3icbVBNS8MwGE7n15xfVY+CBIfgYYx2DjdvQy8eJ7hNWEtJ03QLS9OSpMIou3nxr3jxoIhX/4I3/41tV0SdDyQ8eZ735c37uBGjUhnGp1ZaWl5ZXSuvVzY2t7Z39N29vgxjgUkPhywUty6ShFFOeooqRm4jQVDgMjJwJ5eZP7gjQtKQ36hpROwAjTj1KUYqlRz90EqkY9agdBo1aGEvVDJ7tLKrbc0cvWrUjRxwkZgFqYICXUf/sLwQxwHhCjMk5dA0ImUnSCiKGZlVrFiSCOEJGpFhSjkKiLSTfI8ZPE4VD/qhSA9XMFd/diQokHIauGllgNRY/vUy8T9vGCu/bSeUR7EiHM8H+TGDKoRZKNCjgmDFpilBWND0rxCPkUBYpdFV8hDOM5x9r7xI+o26eVpvXjernYsijjI4AEfgBJigBTrgCnRBD2BwDx7BM3jRHrQn7VV7m5eWtKJnH/yC9v4F0HKXgg==</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

I1
<latexit sha1_base64="5NgzGjA7JEBwJZiGlBn1nQfAlhQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Vveitov2ANpTNdtMu3WzC7kYooT/BiwdFvPqLvPlv3KRB1Ppg4PHeDDPzvIgzpW370yosLa+srhXXSxubW9s75d29tgpjSWiLhDyUXQ8rypmgLc00p91IUhx4nHa8yVXqdx6oVCwU93oaUTfAI8F8RrA20t3NwBmUK3bVzoAWiZOTCuRoDsof/WFI4oAKTThWqufYkXYTLDUjnM5K/VjRCJMJHtGeoQIHVLlJduoMHRlliPxQmhIaZerPiQQHSk0Dz3QGWI/VXy8V//N6sfbP3YSJKNZUkPkiP+ZIhyj9Gw2ZpETzqSGYSGZuRWSMJSbapFPKQrhIUf9+eZG0T6rOabV2W6s0LvM4inAAh3AMDpxBA66hCS0gMIJHeIYXi1tP1qv1Nm8tWPnMPvyC9f4F3SGNqQ==</latexit>

I2
<latexit sha1_base64="Hzr6Sl5XsmdjSDlzQnKaV5P0mBI=">AAAB63icbVDLSgNBEOz1GeMr6tHLYBA8hd0YfNyCXvQWwTwgWcLsZDYZMjO7zMwKYckvePGgiFd/yJt/42yyiBoLGoqqbrq7gpgzbVz301laXlldWy9sFDe3tnd2S3v7LR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8XXmtx+o0iyS92YSU1/goWQhI9hk0m2/WuyXym7FnQEtEi8nZcjR6Jc+eoOIJIJKQzjWuuu5sfFTrAwjnE6LvUTTGJMxHtKupRILqv10dusUHVtlgMJI2ZIGzdSfEykWWk9EYDsFNiP918vE/7xuYsILP2UyTgyVZL4oTDgyEcoeRwOmKDF8YgkmitlbERlhhYmx8cxDuMxw9v3yImlVK95ppXZXK9ev8jgKcAhHcAIenEMdbqABTSAwgkd4hhdHOE/Oq/M2b11y8pkD+AXn/QsTno2+</latexit>

I7
<latexit sha1_base64="4ViJP/Ac1gNlO61b5rYROdt/Lac=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4KrtarN6KXvRWwX5Au5Rsmm1Dk+ySZIWy9C948aCIV/+QN/+N2XYRtT4YeLw3w8y8IOZMG9f9dJaWV1bX1gsbxc2t7Z3d0t5+S0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gfJ357QeqNIvkvZnE1Bd4KFnICDaZdNuvFfulsltxZ0CLxMtJGXI0+qWP3iAiiaDSEI617npubPwUK8MIp9NiL9E0xmSMh7RrqcSCaj+d3TpFx1YZoDBStqRBM/XnRIqF1hMR2E6BzUj/9TLxP6+bmPDCT5mME0MlmS8KE45MhLLH0YApSgyfWIKJYvZWREZYYWJsPPMQLjOcf7+8SFqnFe+sUr2rlutXeRwFOIQjOAEPalCHG2hAEwiM4BGe4cURzpPz6rzNW5ecfOYAfsF5/wIbN43D</latexit>

I8
<latexit sha1_base64="+RgVhpd32dTF1jlMM7FVWP1Ytn8=">AAAB7HicbVBNS8NAEJ34WeNX1aOXxSJ4KokWrbeiF71VMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bN20QtT4YeLw3w8y8IOFMacf5tJaWV1bX1ksb9ubW9s5ueW+/peJUEuqRmMeyE2BFORPU00xz2kkkxVHAaTsYX+d++4FKxWJxrycJ9SM8FCxkBGsjebf9um33yxWn6syAFolbkAoUaPbLH71BTNKICk04VqrrOon2Myw1I5xO7V6qaILJGA9p11CBI6r8bHbsFB0bZYDCWJoSGs3UnxMZjpSaRIHpjLAeqb9eLv7ndVMd1v2MiSTVVJD5ojDlSMco/xwNmKRE84khmEhmbkVkhCUm2uQzD+Eyx/n3y4ukdVp1z6q1u1qlcVXEUYJDOIITcOECGnADTfCAAINHeIYXS1hP1qv1Nm9dsoqZA/gF6/0LUbiN2A==</latexit>

…

…

…

…

…

…

…

Scene Inference
<latexit sha1_base64="wfyRPol1kD5zsea9KWMqE3rKns0=">AAAB/3icbVDJSgNBEO1xjXGLCl68NAbBU5hocLkFvegtolkgCaGnU5M06ekZumvEMObgr3jxoIhXf8Obf2NnQdT4oODxXhVV9bxICoOu++nMzM7NLyymltLLK6tr65mNzYoJY82hzEMZ6prHDEihoIwCJdQiDSzwJFS93vnQr96CNiJUN9iPoBmwjhK+4Ayt1MpsNxDuMLnmoIBeKh80KA6DVibr5twR6DTJT0iWTFBqZT4a7ZDHASjkkhlTz7sRNhOmUXAJg3QjNhAx3mMdqFuqWACmmYzuH9A9q7SpH2pbCulI/TmRsMCYfuDZzoBh1/z1huJ/Xj1G/6SZCBXFaN8aL/JjSTGkwzBoW2jgKPuWMK6FvZXyLtOMo40sPQrhdIij75enSeUglz/MFa4K2eLZJI4U2SG7ZJ/kyTEpkgtSImXCyT15JM/kxXlwnpxX523cOuNMZrbILzjvX1qylnU=</latexit>

Reasoning Module
<latexit sha1_base64="Orz2/npQBZJA+YIJWcm+lLm7W/M=">AAACAHicbVDLSgMxFM34tr5GXbhwEyyCqzLV4mMnunEjVLEqtEPJpLc1NJMMyR2xDN34K25cKOLWz3Dn35hOi/g6cOFwzr3JvSdKpLAYBB/e2PjE5NT0zGxhbn5hcclfXrm0OjUcalxLba4jZkEKBTUUKOE6McDiSMJV1D0e+Fe3YKzQ6gJ7CYQx6yjRFpyhk5r+WgPhDrNzYFYroTr0VLdSCf2mXwxKQQ76l5RHpEhGqDb990ZL8zQGhVwya+vlIMEwYwYFd+8VGqmFhPEu60DdUcVisGGWH9Cnm05p0bY2rhTSXP0+kbHY2l4cuc6Y4Y397Q3E/7x6iu39MBMqSREUH37UTiVFTQdp0JYwwFH2HGHcCLcr5TfMMI4us0IewsEAu18n/yWX26XyTqlyVikeHo3imCHrZINskTLZI4fkhFRJjXDSJw/kiTx7996j9+K9DlvHvNHMKvkB7+0TZAaXDg==</latexit>

Perception Module
<latexit sha1_base64="aU9aQGjKBmw0jSK9qP+Tdl3tO9E=">AAACAXicbVDJSgNBFOyJW4xb1IvgpTEInsJEg8st6MWLEMEskAyhp+cladKz0P1GDEO8+CtePCji1b/w5t/YkwRRY0FDUfWWfuVGUmi07U8rMze/sLiUXc6trK6tb+Q3t+o6jBWHGg9lqJou0yBFADUUKKEZKWC+K6HhDi5Sv3ELSoswuMFhBI7PeoHoCs7QSJ38ThvhDpMqmHFRKtGr0IsljDr5gl20x6CzpDQlBTJFtZP/aHshj30IkEumdatkR+gkTKHgZl6uHWuIGB+wHrQMDZgP2knGF4zovlE82g2VeQHSsfqzI2G+1kPfNZU+w77+66Xif14rxu6pk4ggihECPlnUjSXFkKZxUE8o4CiHhjCuhPkr5X2mGEcTWm4cwlmK4++TZ0n9sFg6Kpavy4XK+TSOLNkle+SAlMgJqZBLUiU1wsk9eSTP5MV6sJ6sV+ttUpqxpj3b5Bes9y9BZJeL</latexit>

4-branch
<latexit sha1_base64="SNI++2oYgsYIpVtGJY2fOOBv8DU=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEIXiyJFj9uRS8eK1hbaEPZbDft0s0m7E7EGvpLvHhQxKs/xZv/xk0bRK0PBh7vzTAzz48F1+A4n1ZhYXFpeaW4Wlpb39gs21vbtzpKFGVNGolItX2imeCSNYGDYO1YMRL6grX80WXmt+6Y0jySNzCOmReSgeQBpwSM1LPLXWD3kNYOfUUkHU56dsWpOlPgeeLmpIJyNHr2R7cf0SRkEqggWndcJwYvJQo4FWxS6iaaxYSOyIB1DJUkZNpLp4dP8L5R+jiIlCkJeKr+nEhJqPU49E1nSGCo/3qZ+J/XSSA481Iu4wSYpLNFQSIwRDhLAfe5YhTE2BBCFTe3YjokilAwWZWmIZxnOPl+eZ7cHlXd42rtulapX+RxFNEu2kMHyEWnqI6uUAM1EUUJekTP6MV6sJ6sV+tt1lqw8pkd9AvW+xfjo5Nh</latexit>

Object CNN
<latexit sha1_base64="HlOVwcS0/TrxkHIfe/GyruLz6LU=">AAAB+nicbVDJSgNBEO2JW4xbokcvjUHwFGY0uNyCuXiKEcwCyRB6Oj1Jm56eobtGDWM+xYsHRbz6Jd78GzsLosYHBY/3qqiq50WCa7DtTyu1sLi0vJJezaytb2xuZXPbdR3GirIaDUWomh7RTHDJasBBsGakGAk8wRreoDz2G7dMaR7KaxhGzA1IT3KfUwJG6mRzbWD3kFx6N4wCLlcqo042bxfsCfA8cWYkj2aodrIf7W5I44BJoIJo3XLsCNyEKOBUsFGmHWsWETogPdYyVJKAaTeZnD7C+0bpYj9UpiTgifpzIiGB1sPAM50Bgb7+643F/7xWDP6pm3AZxcAknS7yY4EhxOMccJcr87EYGkKo4uZWTPtEEQomrcwkhLMxjr9fnif1w4JzVCheFfOl81kcabSL9tABctAJKqELVEU1RNEdekTP6MV6sJ6sV+tt2pqyZjM76Bes9y8H3JP8</latexit>

Execution
<latexit sha1_base64="CbRCzTG02xxcmyOcj9omsJ08fcI=">AAAB+XicbVDJSgNBEO2JW4zbqEcvjUHwFCYaXG5BETxGMAskQ+jp1CRNeha6a0LCkD/x4kERr/6JN//Gmckgbg8KHu9VUVXPCaXQaFkfRmFpeWV1rbhe2tjc2t4xd/daOogUhyYPZKA6DtMghQ9NFCihEypgniOh7YyvU789AaVF4N/jLATbY0NfuIIzTKS+afYQphjfTIFHqTLvm2WrYmWgf0k1J2WSo9E333uDgEce+Mgl07pbtUK0Y6ZQcAnzUi/SEDI+ZkPoJtRnHmg7zi6f06NEGVA3UEn5SDP1+0TMPK1nnpN0egxH+reXiv953QjdCzsWfhgh+HyxyI0kxYCmMdCBUMBRzhLCuBLJrZSPmGIck7BKWQiXKc6+Xv5LWieV6mmldlcr16/yOIrkgBySY1Il56RObkmDNAknE/JAnsizERuPxovxumgtGPnMPvkB4+0TbRWUUA==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

z }| {
<latexit sha1_base64="liqjAUrAsH60UtL0qtyiW7LBiN8=">AAACEXicbVDJSgNBEO1xjXGLevTSGIScwkSDyy3oxWMEs0BmCD2dStKkZ6G7RgxDfsGLv+LFgyJevXnzb+xJBlHjKwoe71XRXc+LpNBo25/WwuLS8spqbi2/vrG5tV3Y2W3qMFYcGjyUoWp7TIMUATRQoIR2pID5noSWN7pM/dYtKC3C4AbHEbg+GwSiLzhDI3ULJSc0tqcYh8RBuMPEofM1meS7haJdtqeg86SSkSLJUO8WPpxeyGMfAuSSad2p2BG6CVMouIRJ3ok1RIyP2AA6hgbMB+0m04sm9NAoPdoPlekA6VT9uZEwX+ux75lJn+FQ//VS8T+vE2P/zE1EEMUIAZ891I8lxZCm8dCeUMBRjg1hXAnzV8qHzMSDJsRZCOcpTr5PnifNo3LluFy9rhZrF1kcObJPDkiJVMgpqZErUicNwsk9eSTP5MV6sJ6sV+ttNrpgZTt75Bes9y9Gupt7</latexit>

rNum = Arithmetic plus
<latexit sha1_base64="iKNpHvalFsZioh/b7t7ermyFqs4=">AAACEnicbVDLSgMxFM3UV62vqks3g0XQTZlq8bEQqm5cSQX7gLaWTHrbhiYzQ3JHLMN8gxt/xY0LRdy6cuffmD4UtR4InJxzb8I5biC4Rsf5sBJT0zOzc8n51MLi0vJKenWtrP1QMSgxX/iq6lINgntQQo4CqoECKl0BFbd3NvArN6A0970r7AfQkLTj8TZnFI3UTO+o66iOcIuI0UUo4/j463aiOHYlIGd2IEIdN9MZJ+sMYU+S3JhkyBjFZvq93vJZKMFDJqjWtZwTYCOiyjwpIE7VQw0BZT3agZqhHpWgG9EwUmxvGaVlt31ljof2UP25EVGpdV+6ZlJS7Oq/3kD8z6uF2D5sRNwLQgSPjT5qh8JG3x70Y7e4AoaibwhlpgITn3WpogxNi6lhCUcD7H9HniTl3WxuL5u/zGcKp+M6kmSDbJJtkiMHpEDOSZGUCCN35IE8kWfr3nq0XqzX0WjCGu+sk1+w3j4B5mifog==</latexit>

0.0

0.1

0.6

0.3

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

P (Num = 1)
<latexit sha1_base64="V/dAnEBFeKeerlgkN3KYdeASsZ0=">AAAB+nicbVDLSsNAFJ34rPWV6tJNsAh1UxItPhZC0Y0rqWAf0IYymU7aoTOTMHOjlthPceNCEbd+iTv/xiQtotYDFw7n3Mu993ghZxps+9OYm19YXFrOreRX19Y3Ns3CVkMHkSK0TgIeqJaHNeVM0jow4LQVKoqFx2nTG16kfvOWKs0CeQOjkLoC9yXzGcGQSF2zUCt1gN4DQHwVifGZs981i3bZzmDNEmdKimiKWtf86PQCEgkqgXCsdduxQ3BjrIARTsf5TqRpiMkQ92k7oRILqt04O31s7SVKz/IDlZQEK1N/TsRYaD0SXtIpMAz0Xy8V//PaEfgnbsxkGAGVZLLIj7gFgZXmYPWYogT4KCGYKJbcapEBVphAklY+C+E0xdH3y7OkcVB2DsuV60qxej6NI4d20C4qIQcdoyq6RDVURwTdoUf0jF6MB+PJeDXeJq1zxnRmG/2C8f4Fvf6TzQ==</latexit>

P (Num = 2)
<latexit sha1_base64="VR3qMjdA0+GkWvdGSXmhZMeabVg=">AAAB+nicbVDLSsNAFJ3UV62vVJdugkWom5LU4mMhFN24kgr2AW0ok+mkHTqZhJkbtcR+ihsXirj1S9z5NyZpELUeuHA4517uvccJOFNgmp9abmFxaXklv1pYW9/Y3NKL2y3lh5LQJvG5LzsOVpQzQZvAgNNOICn2HE7bzvgi8du3VCrmixuYBNT28FAwlxEMsdTXi41yD+g9AERXoTc9qx709ZJZMVMY88TKSAllaPT1j97AJ6FHBRCOlepaZgB2hCUwwum00AsVDTAZ4yHtxlRgjyo7Sk+fGvuxMjBcX8YlwEjVnxMR9pSaeE7c6WEYqb9eIv7ndUNwT+yIiSAEKshskRtyA3wjycEYMEkJ8ElMMJEsvtUgIywxgTitQhrCaYKj75fnSatasQ4rtetaqX6exZFHu2gPlZGFjlEdXaIGaiKC7tAjekYv2oP2pL1qb7PWnJbN7KBf0N6/AL+Dk84=</latexit>

P (Num = 3)
<latexit sha1_base64="0KXuNtsNFQIZiWK+ulViM5aQo/E=">AAAB+nicbVDLSsNAFJ3UV62vVJdugkWom5LY4mMhFN24kgr2AW0ok+mkHTqZhJkbtcR+ihsXirj1S9z5NyZpELUeuHA4517uvccJOFNgmp9abmFxaXklv1pYW9/Y3NKL2y3lh5LQJvG5LzsOVpQzQZvAgNNOICn2HE7bzvgi8du3VCrmixuYBNT28FAwlxEMsdTXi41yD+g9AERXoTc9qx709ZJZMVMY88TKSAllaPT1j97AJ6FHBRCOlepaZgB2hCUwwum00AsVDTAZ4yHtxlRgjyo7Sk+fGvuxMjBcX8YlwEjVnxMR9pSaeE7c6WEYqb9eIv7ndUNwT+yIiSAEKshskRtyA3wjycEYMEkJ8ElMMJEsvtUgIywxgTitQhrCaYKj75fnSeuwYlUrtetaqX6exZFHu2gPlZGFjlEdXaIGaiKC7tAjekYv2oP2pL1qb7PWnJbN7KBf0N6/AMEIk88=</latexit>

P (Num = 4)
<latexit sha1_base64="n5nIYeDhvQgZ0irME6zdIP7e7nk=">AAAB+nicbVDLSsNAFJ34rPWV6tJNsAh1UxItPhZC0Y0rqWAf0IYymU7aoTOTMHOjlthPceNCEbd+iTv/xiQtotYDFw7n3Mu993ghZxps+9OYm19YXFrOreRX19Y3Ns3CVkMHkSK0TgIeqJaHNeVM0jow4LQVKoqFx2nTG16kfvOWKs0CeQOjkLoC9yXzGcGQSF2zUCt1gN4DQHwVifFZZb9rFu2yncGaJc6UFNEUta750ekFJBJUAuFY67Zjh+DGWAEjnI7znUjTEJMh7tN2QiUWVLtxdvrY2kuUnuUHKikJVqb+nIix0HokvKRTYBjov14q/ue1I/BP3JjJMAIqyWSRH3ELAivNweoxRQnwUUIwUSy51SIDrDCBJK18FsJpiqPvl2dJ46DsHJYr15Vi9XwaRw7toF1UQg46RlV0iWqojgi6Q4/oGb0YD8aT8Wq8TVrnjOnMNvoF4/0Lwo2T0A==</latexit>

P (Num)
<latexit sha1_base64="YriSKLFZ3exkG68eRHXsi+RvgjI=">AAAB+HicbVDLSsNAFJ34rPXRqEs3wSLUTUm0+NgV3biSCvYBbSiT6aQdOpmEmRuxhn6JGxeKuPVT3Pk3TtIgaj1w4XDOvdx7jxdxpsC2P42FxaXlldXCWnF9Y3OrZG7vtFQYS0KbJOSh7HhYUc4EbQIDTjuRpDjwOG1748vUb99RqVgobmESUTfAQ8F8RjBoqW+WGpUe0HsASK7jYHrYN8t21c5gzRMnJ2WUo9E3P3qDkMQBFUA4Vqrr2BG4CZbACKfTYi9WNMJkjIe0q6nAAVVukh0+tQ60MrD8UOoSYGXqz4kEB0pNAk93BhhG6q+Xiv953Rj8MzdhIoqBCjJb5MfcgtBKU7AGTFICfKIJJpLpWy0ywhIT0FkVsxDOU5x8vzxPWkdV57hau6mV6xd5HAW0h/ZRBTnoFNXRFWqgJiIoRo/oGb0YD8aT8Wq8zVoXjHxmF/2C8f4FwPqTSw==</latexit>

{<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

rNum
<latexit sha1_base64="VEDbfXRGlj7X2IwoShvMVKsBFuo=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSK4KokWH7uiG1dSwT6gjWUynbRDJ5Mwc1MsIX/ixoUibv0Td/6NkzSIrwMXDufcy733eBFnCmz7wygtLC4tr5RXK2vrG5tb5vZOW4WxJLRFQh7KrocV5UzQFjDgtBtJigOP0443ucz8zpRKxUJxC7OIugEeCeYzgkFLA9OUd0kf6D0AJNdxkKYDs2rX7BzWX+IUpIoKNAfme38YkjigAgjHSvUcOwI3wRIY4TSt9GNFI0wmeER7mgocUOUm+eWpdaCVoeWHUpcAK1e/TyQ4UGoWeLozwDBWv71M/M/rxeCfuQkTUQxUkPkiP+YWhFYWgzVkkhLgM00wkUzfapExlpiADquSh3Ce4eTr5b+kfVRzjmv1m3q1cVHEUUZ7aB8dIgedoga6Qk3UQgRN0QN6Qs9GYjwaL8brvLVkFDO76AeMt0+w/JR8</latexit>

0.0

0.1

0.6

0.3

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

Compare
<latexit sha1_base64="HNfmaBItt/10EwAmtG7RWY7TYcc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXwSB4CjMaXG7BXDxGMAskY+jp1CRNeha6a9Qw5D+8eFDEq//izb+xZzKI24OCx3tVVNVzI8EVWtaHUVhYXFpeKa6W1tY3NrfK2zttFcaSQYuFIpRdlyoQPIAWchTQjSRQ3xXQcSeN1O/cglQ8DK5xGoHj01HAPc4oaummj3CPSSP0IyphNihXrKqVwfxL7JxUSI7moPzeH4Ys9iFAJqhSPduK0EmoRM4EzEr9WEFE2YSOoKdpQH1QTpJdPTMPtDI0vVDqCtDM1O8TCfWVmvqu7vQpjtVvLxX/83oxemdOwoMoRgjYfJEXCxNDM43AHHIJDMVUE8ok17eabEwlZaiDKmUhnKc4+Xr5L2kfVe3jau2qVqlf5HEUyR7ZJ4fEJqekTi5Jk7QII5I8kCfybNwZj8aL8TpvLRj5zC75AePtEzeTkx4=</latexit>

JSD
<latexit sha1_base64="MBSxUSTrdl5lbbbjWZ8psMsWH3g=">AAAB8XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFXYirivaBbSiT6bQdOpmEmRuxhP6FGxeKuPVv3Pk3TtIgaj1w4XDOvdx7jxcKrsG2P63c3PzC4lJ+ubCyura+UdzcauggUpTVaSAC1fKIZoJLVgcOgrVCxYjvCdb0RueJ37xnSvNA3sI4ZK5PBpL3OSVgpLsOsAeIr24uJt1iyS7bKfAscTJSQhlq3eJHpxfQyGcSqCBatx07BDcmCjgVbFLoRJqFhI7IgLUNlcRn2o3Tiyd4zyg93A+UKQk4VX9OxMTXeux7ptMnMNR/vUT8z2tH0D9xYy7DCJik00X9SGAIcPI+7nHFKIixIYQqbm7FdEgUoWBCKqQhnCY4+n55ljQOys5huXJdKVXPsjjyaAfton3koGNURZeohuqIIoke0TN6sbT1ZL1ab9PWnJXNbKNfsN6/AK93kRA=</latexit>

| {z }
<latexit sha1_base64="BHKUXrqrKeqjE5yUcYyvY5ZsFl4=">AAACEnicbVDJSgNBEO1xjXEb9eilMQh6CRMNLregF48RzAKZEHo6laRJT8/QXSOGId/gxV/x4kERr568+Td2FkSNryh4vFdFd70glsKg5306c/MLi0vLmZXs6tr6xqa7tV01UaI5VHgkI10PmAEpFFRQoIR6rIGFgYRa0L8c+bVb0EZE6gYHMTRD1lWiIzhDK7XcQz9RbdCBZhxSH+EOU5/O1nCYbbk5L++NQWdJYUpyZIpyy/3w2xFPQlDIJTOmUfBibKZMo+AShlk/MRAz3mddaFiqWAimmY5PGtJ9q7RpJ9K2FdKx+nMjZaExgzCwkyHDnvnrjcT/vEaCnbNmKlScICg+eaiTSIoRHeVD20IDRzmwhHEt7F8p7zEbD9oUJyGcj3DyffIsqR7lC8f54nUxV7qYxpEhu2SPHJACOSUlckXKpEI4uSeP5Jm8OA/Ok/PqvE1G55zpzg75Bef9CxARm+c=</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

...
<latexit sha1_base64="ULFiimF3J4Uu6wH9VDIhhwD2/MA=">AAAB7nicbVDLSgNBEJyNrxhfUY9eBoPgKWw0+LgFvXiMYB6QLGF2djYZMjuzzPQGwpKP8OJBEa9+jzf/xtlkETUWNBRV3XR3+bHgBlz30ymsrK6tbxQ3S1vbO7t75f2DtlGJpqxFlVC66xPDBJesBRwE68aakcgXrOOPbzO/M2HacCUfYBozLyJDyUNOCVip058ECkxpUK64VXcOvExqOamgHM1B+aMfKJpETAIVxJhezY3BS4kGTgWblfqJYTGhYzJkPUsliZjx0vm5M3xilQCHStuSgOfqz4mURMZMI992RgRG5q+Xif95vQTCKy/lMk6ASbpYFCYCg8LZ7zjgmlEQU0sI1dzeiumIaELBJrQI4TrDxffLy6R9Vq2dV+v39UrjJo+jiI7QMTpFNXSJGugONVELUTRGj+gZvTix8+S8Om+L1oKTzxyiX3DevwAbOo+O</latexit>

I9
<latexit sha1_base64="EcvjtcYCH41o72S0J/dn/FczvAA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWtbeiF71VMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bN2kQtT4YeLw3w8w8P+ZMadv+tJaWV1bX1ksb5c2t7Z3dyt5+W0WJJNQlEY9k18eKciaoq5nmtBtLikOf044/uc78zgOVikXiXk9j6oV4JFjACNZGcm8HaWM2qFTtmp0DLRKnIFUo0BpUPvrDiCQhFZpwrFTPsWPtpVhqRjidlfuJojEmEzyiPUMFDqny0vzYGTo2yhAFkTQlNMrVnxMpDpWahr7pDLEeq79eJv7n9RIdXHopE3GiqSDzRUHCkY5Q9jkaMkmJ5lNDMJHM3IrIGEtMtMmnnIfQyHD+/fIiaZ/WnLNa/a5ebV4VcZTgEI7gBBy4gCbcQAtcIMDgEZ7hxRLWk/Vqvc1bl6xi5gB+wXr/Aq2Qjr0=</latexit>

I10
<latexit sha1_base64="FeqMAcFGV5QEEgMW8OHjQtbYdoU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexq8HELetFbBPOAZAmzk0kyOjuzzMwKYck/ePGgiFf/x5t/4+xmETUWNBRV3XR3BRFn2rjup1NYWFxaXimultbWNza3yts7LS1jRWiTSC5VJ8CaciZo0zDDaSdSFIcBp+3g/jL12w9UaSbFrZlE1A/xSLAhI9hYqXXdTzx32i9X3KqbAc0TLycVyNHolz96A0nikApDONa667mR8ROsDCOcTku9WNMIk3s8ol1LBQ6p9pPs2ik6sMoADaWyJQzK1J8TCQ61noSB7QyxGeu/Xir+53VjMzzzEyai2FBBZouGMUdGovR1NGCKEsMnlmCimL0VkTFWmBgbUCkL4TzFyffL86R1VPWOq7WbWqV+kcdRhD3Yh0Pw4BTqcAUNaAKBO3iEZ3hxpPPkvDpvs9aCk8/swi84718Qp47v</latexit>

I16
<latexit sha1_base64="GvCgrftmuiGwL+z+taZniVzrQu4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0VL0Vveitgv2ANpTNdtOu3WTD7kYoof/BiwdFvPp/vPlv3KRB1Ppg4PHeDDPzvIgzpW370yosLa+srhXXSxubW9s75d29thKxJLRFBBey62FFOQtpSzPNaTeSFAcepx1vcpX6nQcqFRPhnZ5G1A3wKGQ+I1gbqX0zSJz6bFCu2FU7A1okTk4qkKM5KH/0h4LEAQ014VipnmNH2k2w1IxwOiv1Y0UjTCZ4RHuGhjigyk2ya2foyChD5AtpKtQoU39OJDhQahp4pjPAeqz+eqn4n9eLtX/uJiyMYk1DMl/kxxxpgdLX0ZBJSjSfGoKJZOZWRMZYYqJNQKUshIsU9e+XF0n7pOqcVmu3tUrjMo+jCAdwCMfgwBk04Bqa0AIC9/AIz/BiCevJerXe5q0FK5/Zh1+w3r8AGcWO9Q==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

Infer
<latexit sha1_base64="oBZx0gp36sy0HOc3evA+bjIAzY0=">AAAB83icbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiG91VsA9oQplMb9qhk0mYuRFL6G+4caGIW3/GnX9jkgbxdeDC4Zx7ufceLxJco2V9GKWFxaXllfJqZW19Y3Orur3T0WGsGLRZKELV86gGwSW0kaOAXqSABp6Arje5zPzuHSjNQ3mL0wjcgI4k9zmjmEqOg3CPybX0Qc0G1ZpVt3KYf4ldkBop0BpU351hyOIAJDJBte7bVoRuQhVyJmBWcWINEWUTOoJ+SiUNQLtJfvPMPEiVoemHKi2JZq5+n0hooPU08NLOgOJY//Yy8T+vH6N/5iZcRjGCZPNFfixMDM0sAHPIFTAU05RQpnh6q8nGVFGGaUyVPITzDCdfL/8lnaO6fVxv3DRqzYsijjLZI/vkkNjklDTJFWmRNmEkIg/kiTwbsfFovBiv89aSUczskh8w3j4Bo1KSNw==</latexit>

for each
<latexit sha1_base64="1Pqtte3eZGs7QonGFdiw7V5t5QE=">AAAB+HicbVC7TsNAEDyHVwiPGChpTkRIVJEDEY8ugoYySOQhJVZ0vqyTU84P3a0RwcqX0FCAEC2fQsffYDsWAsJUo5ld7ew4oRQaLevTKCwtr6yuFddLG5tb22VzZ7etg0hxaPFABqrrMA1S+NBCgRK6oQLmORI6zuQq9Tt3oLQI/FuchmB7bOQLV3CGiTQwy32Ee4zdQFFgfDwbmBWramWgi6SWkwrJ0RyYH/1hwCMPfOSSad2rWSHaMVMouIRZqR9pCBmfsBH0EuozD7QdZ8Fn9DBRhjQ97gY+0kz9uREzT+up5ySTHsOx/uul4n9eL0L33I6FH0YIPp8fciNJMaBpC3QoFHCU04QwrkSSlfIxU4xj0lUpK+Eixen3y4ukfVytnVTrN/VK4zKvo0j2yQE5IjVyRhrkmjRJi3ASkUfyTF6MB+PJeDXe5qMFI9/ZI79gvH8BI+OTig==</latexit>

Context
<latexit sha1_base64="UmQoqPccZ4CBGZiOvXbG7Iu4HL8=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRItPnbFblxWsA9oQ5lMJ+3QyUyYuRFr6Je4caGIWz/FnX9j0gZR64HLPZxzL3Pn+JHgBhzn01paXlldWy9sFDe3tndK9u5ey6hYU9akSijd8YlhgkvWBA6CdSLNSOgL1vbH9cxv3zFtuJK3MImYF5Kh5AGnBFKpb5d6wO4hqSuZ9Wmxb5edijMDXiRuTsooR6Nvf/QGisYhk0AFMabrOhF4CdHAqWDTYi82LCJ0TIasm1JJQma8ZHb4FB+lygAHSqclAc/UnxsJCY2ZhH46GRIYmb9eJv7ndWMILryEyygGJun8oSAWGBTOUsADrhkFMUkJoZqnt2I6IppQSLOah3CZ4ez7y4ukdVJxTyvVm2q5dpXHUUAH6BAdIxedoxq6Rg3URBTF6BE9oxfrwXqyXq23+eiSle/so1+w3r8AFy+TgQ==</latexit>

Candidate
<latexit sha1_base64="65ZCuvyM/GBKfKxnMEB9KzX3RBE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69BIvgqaRa/LgVe/FYwX5AG8pmM2mXbjZhd1Isof/EiwdFvPpPvPlvTNMgan0w8Hhvhpl5biS4Rtv+NAorq2vrG8XN0tb2zu6euX/Q1mGsGLRYKELVdakGwSW0kKOAbqSABq6AjjtuzP3OBJTmobzHaQROQIeS+5xRTKWBafYRHjBpUOlxjyLMBmbZrtgZrGVSzUmZ5GgOzI++F7I4AIlMUK17VTtCJ6EKORMwK/VjDRFlYzqEXkolDUA7SXb5zDpJFc/yQ5WWRCtTf04kNNB6GrhpZ0BxpP96c/E/rxejf+UkXEYxgmSLRX4sLAyteQyWxxUwFNOUUKZ4eqvFRlRRhmlYpSyE6zkuvl9eJu2zSvW8Ururles3eRxFckSOySmpkktSJ7ekSVqEkQl5JM/kxUiMJ+PVeFu0Fox85pD8gvH+BRihlBk=</latexit>

Generate
<latexit sha1_base64="cQW0U74kmf/bCe0VA73gGbl6lk8=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoJVgETyXR4set6EGPFawttKFstpN26WYTdidiDf0lXjwo4tWf4s1/Y9IGUeuDgcd7M8zM8yLBNdr2p1FYWFxaXimultbWNzbL5tb2rQ5jxaDJQhGqtkc1CC6hiRwFtCMFNPAEtLzRRea37kBpHsobHEfgBnQguc8ZxVTqmeUuwj0mlyBBUYRJz6zYVXsKa544OamQHI2e+dHthywOQCITVOuOY0foJlQhZwImpW6sIaJsRAfQSamkAWg3mR4+sfZTpW/5oUpLojVVf04kNNB6HHhpZ0BxqP96mfif14nRP3UTLqMYQbLZIj8WFoZWloLV5woYinFKKFM8vdViQ6oowzSr0jSEswzH3y/Pk9vDqnNUrV3XKvXzPI4i2SV75IA45ITUyRVpkCZhJCaP5Jm8GA/Gk/FqvM1aC0Y+s0N+wXj/AnGFk70=</latexit>

s7 and s8
<latexit sha1_base64="i1LvOrmlc4ZxOM2mnek9wLpnwh8=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVVIttu6KblxWsA9oQphMpu3QySTM3Ig1FH/FjQtF3Pof7vwbkzaIWg9cOJxzL/fe40WCa7CsT2NhcWl5ZbWwVlzf2NzaNnd22zqMFWUtGopQdT2imeCStYCDYN1IMRJ4gnW80WXmd26Z0jyUNzCOmBOQgeR9Tgmkkmvua7dmA7uDxMZE+jaeaLfumiWrbE2B50klJyWUo+maH7Yf0jhgEqggWvcqVgROQhRwKtikaMeaRYSOyID1UipJwLSTTK+f4KNU8XE/VGlJwFP150RCAq3HgZd2BgSG+q+Xif95vRj6dSfhMoqBSTpb1I8FhhBnUWCfK0ZBjFNCqOLprZgOiSIU0sCK0xDOM5x9vzxP2iflymm5el0tNS7yOAroAB2iY1RBNdRAV6iJWoiie/SIntGL8WA8Ga/G26x1wchn9tAvGO9f6JaVAg==</latexit>

Abduction
<latexit sha1_base64="JSkJ0M9DUWW6fj4/oO2WlPVXgLo=">AAAB8HicbZDLSsNAFIZPvNZ6q7p0M1gEcVGSFrzsKm5cVrAXaUOZTCbt0JkkzEyEEvoUblwo4tbHcefbOEmDqPWHgY//nMOc83sxZ0rb9qe1tLyyurZe2ihvbm3v7Fb29jsqSiShbRLxSPY8rChnIW1rpjntxZJi4XHa9SbXWb37QKViUXinpzF1BR6FLGAEa2PdX3l+QjIaVqp2zc6FFsEpoAqFWsPKx8CPSCJoqAnHSvUdO9ZuiqVmhNNZeZAoGmMywSPaNxhiQZWb5gvP0LFxfBRE0rxQo9z9OZFiodRUeKZTYD1Wf2uZ+V+tn+jgwk1ZGCeahmT+UZBwpCOUXY98JinRfGoAE8nMroiMscREm4zKeQiXmc6+T16ETr3mNGqN23q1eVrEUYJDOIITcOAcmnADLWgDAQGP8AwvlrSerFfrbd66ZBUzB/BL1vsX6l+Qig==</latexit>

Exec
<latexit sha1_base64="Q1KT4AdIg+GtWPNNCmDKs8+KZyY=">AAAB8nicbVDJSgNBEO2JW4xb1KOXwSB4ChMNLregCB4jmAUmQ+jp1CRNeha6ayRhyGd48aCIV7/Gm39jz2QQNT4oeLxXRVU9NxJcoWV9GoWl5ZXVteJ6aWNza3unvLvXVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXd8nfqdB5CKh8E9TiNwfDoMuMcZRS3ZPYQJJjcTYLN+uWJVrQzmIqnlpEJyNPvlj94gZLEPATJBlbJrVoROQiVyJmBW6sUKIsrGdAi2pgH1QTlJdvLMPNLKwPRCqStAM1N/TiTUV2rqu7rTpzhSf71U/M+zY/QunIQHUYwQsPkiLxYmhmb6vzngEhiKqSaUSa5vNdmISspQp1TKQrhMcfb98iJpn1Rrp9X6Xb3SuMrjKJIDckiOSY2ckwa5JU3SIoyE5JE8kxcDjSfj1XibtxaMfGaf/ILx/gXRiZG+</latexit>

Abduce
<latexit sha1_base64="28ZpLR1OqiuQNMhj/xSiWrAv/10=">AAAB7XicbVDLSsNAFL2pr1pfVZdugkV0VRILPnYVNy4r2Ae0oUwmk3bsZCbMTIQS+g9uXCji1v9x5984SYOo9cCFwzn3cu89fsyo0o7zaZWWlldW18rrlY3Nre2d6u5eR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd+94FIRQW/09OYeBEacRpSjLSROld+kGAyrNacupPDXiRuQWpQoDWsfgwCgZOIcI0ZUqrvOrH2UiQ1xYzMKoNEkRjhCRqRvqEcRUR5aX7tzD4ySmCHQpri2s7VnxMpipSaRr7pjJAeq79eJv7n9RMdXngp5XGiCcfzRWHCbC3s7HU7oJJgzaaGICypudXGYyQR1iagSh7CZYaz75cXSee07jbqjdvTWvO4iKMMB3AIJ+DCOTThBlrQBgz38AjP8GIJ68l6td7mrSWrmNmHX7DevwBtfI8U</latexit>

Abduce
<latexit sha1_base64="28ZpLR1OqiuQNMhj/xSiWrAv/10=">AAAB7XicbVDLSsNAFL2pr1pfVZdugkV0VRILPnYVNy4r2Ae0oUwmk3bsZCbMTIQS+g9uXCji1v9x5984SYOo9cCFwzn3cu89fsyo0o7zaZWWlldW18rrlY3Nre2d6u5eR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd+94FIRQW/09OYeBEacRpSjLSROld+kGAyrNacupPDXiRuQWpQoDWsfgwCgZOIcI0ZUqrvOrH2UiQ1xYzMKoNEkRjhCRqRvqEcRUR5aX7tzD4ySmCHQpri2s7VnxMpipSaRr7pjJAeq79eJv7n9RMdXngp5XGiCcfzRWHCbC3s7HU7oJJgzaaGICypudXGYyQR1iagSh7CZYaz75cXSee07jbqjdvTWvO4iKMMB3AIJ+DCOTThBlrQBgz38AjP8GIJ68l6td7mrSWrmNmHX7DevwBtfI8U</latexit>

Abduce
<latexit sha1_base64="28ZpLR1OqiuQNMhj/xSiWrAv/10=">AAAB7XicbVDLSsNAFL2pr1pfVZdugkV0VRILPnYVNy4r2Ae0oUwmk3bsZCbMTIQS+g9uXCji1v9x5984SYOo9cCFwzn3cu89fsyo0o7zaZWWlldW18rrlY3Nre2d6u5eR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd+94FIRQW/09OYeBEacRpSjLSROld+kGAyrNacupPDXiRuQWpQoDWsfgwCgZOIcI0ZUqrvOrH2UiQ1xYzMKoNEkRjhCRqRvqEcRUR5aX7tzD4ySmCHQpri2s7VnxMpipSaRr7pjJAeq79eJv7n9RMdXngp5XGiCcfzRWHCbC3s7HU7oJJgzaaGICypudXGYyQR1iagSh7CZYaz75cXSee07jbqjdvTWvO4iKMMB3AIJ+DCOTThBlrQBgz38AjP8GIJ68l6td7mrSWrmNmHX7DevwBtfI8U</latexit>

Abduce
<latexit sha1_base64="28ZpLR1OqiuQNMhj/xSiWrAv/10=">AAAB7XicbVDLSsNAFL2pr1pfVZdugkV0VRILPnYVNy4r2Ae0oUwmk3bsZCbMTIQS+g9uXCji1v9x5984SYOo9cCFwzn3cu89fsyo0o7zaZWWlldW18rrlY3Nre2d6u5eR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd+94FIRQW/09OYeBEacRpSjLSROld+kGAyrNacupPDXiRuQWpQoDWsfgwCgZOIcI0ZUqrvOrH2UiQ1xYzMKoNEkRjhCRqRvqEcRUR5aX7tzD4ySmCHQpri2s7VnxMpipSaRr7pjJAeq79eJv7n9RMdXngp5XGiCcfzRWHCbC3s7HU7oJJgzaaGICypudXGYyQR1iagSh7CZYaz75cXSee07jbqjdvTWvO4iKMMB3AIJ+DCOTThBlrQBgz38AjP8GIJ68l6td7mrSWrmNmHX7DevwBtfI8U</latexit>

Abduce
<latexit sha1_base64="28ZpLR1OqiuQNMhj/xSiWrAv/10=">AAAB7XicbVDLSsNAFL2pr1pfVZdugkV0VRILPnYVNy4r2Ae0oUwmk3bsZCbMTIQS+g9uXCji1v9x5984SYOo9cCFwzn3cu89fsyo0o7zaZWWlldW18rrlY3Nre2d6u5eR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd+94FIRQW/09OYeBEacRpSjLSROld+kGAyrNacupPDXiRuQWpQoDWsfgwCgZOIcI0ZUqrvOrH2UiQ1xYzMKoNEkRjhCRqRvqEcRUR5aX7tzD4ySmCHQpri2s7VnxMpipSaRr7pjJAeq79eJv7n9RMdXngp5XGiCcfzRWHCbC3s7HU7oJJgzaaGICypudXGYyQR1iagSh7CZYaz75cXSee07jbqjdvTWvO4iKMMB3AIJ+DCOTThBlrQBgz38AjP8GIJ68l6td7mrSWrmNmHX7DevwBtfI8U</latexit>

rNum
<latexit sha1_base64="VEDbfXRGlj7X2IwoShvMVKsBFuo=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSK4KokWH7uiG1dSwT6gjWUynbRDJ5Mwc1MsIX/ixoUibv0Td/6NkzSIrwMXDufcy733eBFnCmz7wygtLC4tr5RXK2vrG5tb5vZOW4WxJLRFQh7KrocV5UzQFjDgtBtJigOP0443ucz8zpRKxUJxC7OIugEeCeYzgkFLA9OUd0kf6D0AJNdxkKYDs2rX7BzWX+IUpIoKNAfme38YkjigAgjHSvUcOwI3wRIY4TSt9GNFI0wmeER7mgocUOUm+eWpdaCVoeWHUpcAK1e/TyQ4UGoWeLozwDBWv71M/M/rxeCfuQkTUQxUkPkiP+YWhFYWgzVkkhLgM00wkUzfapExlpiADquSh3Ce4eTr5b+kfVRzjmv1m3q1cVHEUUZ7aB8dIgedoga6Qk3UQgRN0QN6Qs9GYjwaL8brvLVkFDO76AeMt0+w/JR8</latexit>

rPos
<latexit sha1_base64="PjB46xSVPrQb7Yn3EKtcNm5WvEI=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRItPnZFNy4r2Ae0sUymk3boJBNmbool5E/cuFDErX/izr8xSYOo9cCFwzn3cu89bii4Bsv6NEpLyyura+X1ysbm1vaOubvX1jJSlLWoFFJ1XaKZ4AFrAQfBuqFixHcF67iT68zvTJnSXAZ3MAuZ45NRwD1OCaTSwDTVfdwH9gAAcVPqJBmYVatm5cCLxC5IFRVoDsyP/lDSyGcBUEG07tlWCE5MFHAqWFLpR5qFhE7IiPVSGhCfaSfOL0/wUaoMsSdVWgHgXP05ERNf65nvpp0+gbH+62Xif14vAu/CiXkQRsACOl/kRQKDxFkMeMgVoyBmKSFU8fRWTMdEEQppWJU8hMsMZ98vL5L2Sc0+rdVv69XGVRFHGR2gQ3SMbHSOGugGNVELUTRFj+gZvRix8WS8Gm/z1pJRzOyjXzDevwC0BpR+</latexit>

rType
<latexit sha1_base64="2ITrYdW3OTvpQkujKe+sOoZQMsk=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFclUSLj13RjcsKfUEby2Q6aYdOHszcqCXmU9y4UMStX+LOv3GSFlHrgQuHc+7l3nvcSHAFlvVpLCwuLa+sFtaK6xubW9tmaaelwlhS1qShCGXHJYoJHrAmcBCsE0lGfFewtju+zPz2LZOKh0EDJhFzfDIMuMcpAS31zZK8SXrA7gEgaWg/Tftm2apYOfA8sWekjGao982P3iCksc8CoIIo1bWtCJyESOBUsLTYixWLCB2TIetqGhCfKSfJT0/xgVYG2AulrgBwrv6cSIiv1MR3dadPYKT+epn4n9eNwTtzEh5EMbCAThd5scAQ4iwHPOCSURATTQiVXN+K6YhIQkGnVcxDOM9w8v3yPGkdVezjSvW6Wq5dzOIooD20jw6RjU5RDV2hOmoiiu7QI3pGL8aD8WS8Gm/T1gVjNrOLfsF4/wKJ9JT4</latexit>

rSize
<latexit sha1_base64="lnAi/+4/T9yZJsnNkiHgpb1D5ts=">AAAB+nicbVDLSsNQEL2pr1pfqS7dBIvgqqRafOyKblxWtA9oa7m5nbSX3jy4d6LWmE9x40IRt36JO//GJA2i1gMDh3NmmJlj+YIrNM1PLTc3v7C4lF8urKyurW/oxc2m8gLJoME84cm2RRUI7kIDOQpo+xKoYwloWeOzxG/dgFTcc69w4kPPoUOX25xRjKW+XpTXYRfhDhHDS34PUdTXS2bZTGHMkkpGSiRDva9/dAceCxxwkQmqVKdi+tgLqUTOBESFbqDAp2xMh9CJqUsdUL0wPT0ydmNlYNiejMtFI1V/ToTUUWriWHGnQ3Gk/nqJ+J/XCdA+7oXc9QMEl00X2YEw0DOSHIwBl8BQTGJCmeTxrQYbUUkZxmkV0hBOEhx+vzxLmvvlykG5elEt1U6zOPJkm+yQPVIhR6RGzkmdNAgjt+SRPJMX7UF70l61t2lrTstmtsgvaO9ffzGU8Q==</latexit>

rColor
<latexit sha1_base64="Ket1KONmdzMXIPLPbOA8/cerhtI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFclUSLj13RjcsK9gFtLJPppB06mYSZG2kJ+RU3LhRx64+4829M0iBqPTBwOOdc7p3jhoJrsKxPY2l5ZXVtvbRR3tza3tk19yptHUSKshYNRKC6LtFMcMlawEGwbqgY8V3BOu7kOvM7D0xpHsg7mIXM8clIco9TAqk0MCvqPu4DmwJAnKeTZGBWrZqVAy8SuyBVVKA5MD/6w4BGPpNABdG6Z1shODFRwKlgSbkfaRYSOiEj1kupJD7TTpzfnuCjVBliL1Dpk4Bz9edETHytZ76bJn0CY/3Xy8T/vF4E3oUTcxlGwCSdL/IigSHAWRF4yBWjIGYpIVTx9FZMx0QRCmld5byEywxn319eJO2Tmn1aq9/Wq42roo4SOkCH6BjZ6Bw10A1qohaiaIoe0TN6MRLjyXg13ubRJaOY2Ue/YLx/AULllV8=</latexit>

{
<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

{
<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

{
<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

{
<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

{
<latexit sha1_base64="jFxfkYKM5kcyxNvNY2VKKDK+F7k=">AAAB6XicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsQ9oQ5lMJ+3QySTMTIQS+gduXCji1j9y5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEvZ7G1AvxSLCAEayNdNdPB3bVqTk50CJxC1KFAs2B/dEfRiQJqdCEY6V6rhNrL8VSM8LprNJPFI0xmeAR7RkqcEiVl+aXztCRUYYoiKQpoVGu/pxIcajUNPRNZ4j1WP31MvE/r5fo4MJLmYgTTQWZLwoSjnSEsrfRkElKNJ8agolk5lZExlhiok04lTyEywxn3y8vkvZJzT2t1W/r1cZVEUcZDuAQjsGFc2jADTShBQQCeIRneLEm1pP1ar3NW0tWMbMPv2C9fwG0no2d</latexit>

Executor
<latexit sha1_base64="mIcqIp/WuZCfSxBWq7WvIXAvcRE=">AAAB+HicbVDLSsNQEL2pr1ofjbp0EyyCq5Jo8bEriuCygn1AG8rN7aS99ObBvRNpDf0SNy4UceunuPNvTNIgaj0wcDhnhpk5Tii4QtP81ApLyyura8X10sbm1nZZ39ltqSCSDJosEIHsOFSB4D40kaOATiiBeo6AtjO+Sv32PUjFA/8OpyHYHh363OWMYiL19XIPYYLx9QRYhIGc9fWKWTUzGIvEykmF5Gj09Y/eIGCRBz4yQZXqWmaIdkwlciZgVupFCkLKxnQI3YT61ANlx9nhM+MwUQaGG8ikfDQy9edETD2lpp6TdHoUR+qvl4r/ed0I3XM75n4YIfhsvsiNhIGBkaZgDLgEhmKaEMokT2412IhKyjDJqpSFcJHi9PvlRdI6rlon1dptrVK/zOMokn1yQI6IRc5IndyQBmkSRiLySJ7Ji/agPWmv2tu8taDlM3vkF7T3L6iSk+E=</latexit>

P (Pos)
<latexit sha1_base64="U4ZdnimrtScZurVT7HavLm86/04=">AAAB+HicbVDLSsNAFJ3UV62PRl26CRahbkqqxceu6MZlBPuANpTJdNIOnUzCzI1YQ7/EjQtF3Pop7vwbJ2kQtR64cDjnXu69x4s4U2Dbn0ZhaXllda24XtrY3Noumzu7bRXGktAWCXkoux5WlDNBW8CA024kKQ48Tjve5Cr1O3dUKhaKW5hG1A3wSDCfEQxaGphlp9oHeg8AiROq2dHArNg1O4O1SOo5qaAczsD86A9DEgdUAOFYqV7djsBNsARGOJ2V+rGiESYTPKI9TQUOqHKT7PCZdaiVoeWHUpcAK1N/TiQ4UGoaeLozwDBWf71U/M/rxeCfuwkTUQxUkPkiP+YWhFaagjVkkhLgU00wkUzfapExlpiAzqqUhXCR4vT75UXSPq7VT2qNm0aleZnHUUT76ABVUR2doSa6Rg5qIYJi9Iie0YvxYDwZr8bbvLVg5DN76BeM9y/EBJNN</latexit>

P (Num)
<latexit sha1_base64="YriSKLFZ3exkG68eRHXsi+RvgjI=">AAAB+HicbVDLSsNAFJ34rPXRqEs3wSLUTUm0+NgV3biSCvYBbSiT6aQdOpmEmRuxhn6JGxeKuPVT3Pk3TtIgaj1w4XDOvdx7jxdxpsC2P42FxaXlldXCWnF9Y3OrZG7vtFQYS0KbJOSh7HhYUc4EbQIDTjuRpDjwOG1748vUb99RqVgobmESUTfAQ8F8RjBoqW+WGpUe0HsASK7jYHrYN8t21c5gzRMnJ2WUo9E3P3qDkMQBFUA4Vqrr2BG4CZbACKfTYi9WNMJkjIe0q6nAAVVukh0+tQ60MrD8UOoSYGXqz4kEB0pNAk93BhhG6q+Xiv953Rj8MzdhIoqBCjJb5MfcgtBKU7AGTFICfKIJJpLpWy0ywhIT0FkVsxDOU5x8vzxPWkdV57hau6mV6xd5HAW0h/ZRBTnoFNXRFWqgJiIoRo/oGb0YD8aT8Wq8zVoXjHxmF/2C8f4FwPqTSw==</latexit>

P (Color)
<latexit sha1_base64="sTnlMhZrs+1Qrs7fi1qUXInDdws=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqpiRafOyKblxWsA9oQ5lMJ+3QySTM3Kgl9lPcuFDErV/izr8xSYOo9cDA4ZxzuXeOGwquwbI+jYXFpeWV1cJacX1jc2vbLO20dBApypo0EIHquEQzwSVrAgfBOqFixHcFa7vjy9Rv3zKleSBvYBIyxydDyT1OCSRS3yw1Kj1g9wAQZ+HpYd8sW1UrA54ndk7KKEejb370BgGNfCaBCqJ117ZCcGKigFPBpsVepFlI6JgMWTehkvhMO3F2+hQfJMoAe4FKngScqT8nYuJrPfHdJOkTGOm/Xir+53Uj8M6cmMswAibpbJEXCQwBTnvAA64YBTFJCKGKJ7diOiKKUEjaKmYlnKc4+f7yPGkdVe3jau26Vq5f5HUU0B7aRxVko1NUR1eogZqIojv0iJ7Ri/FgPBmvxtssumDkM7voF4z3L1E5lC4=</latexit>

P (Type)
<latexit sha1_base64="Bf4PqkGtHSDFbCmEAgTkKbZ9IK0=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0Wom5Jo8bErunFZoS9oQ5lMJ+3QyYOZm2IJ/RM3LhRx65+482+cpEHUeuDC4Zx7ufceNxJcgWV9GoWV1bX1jeJmaWt7Z3fP3D9oqzCWlLVoKELZdYliggesBRwE60aSEd8VrONOblO/M2VS8TBowixijk9GAfc4JaClgWk2Kn1gDwCQNLU9Px2YZatqZcDLxM5JGeVoDMyP/jCksc8CoIIo1bOtCJyESOBUsHmpHysWETohI9bTNCA+U06SXT7HJ1oZYi+UugLAmfpzIiG+UjPf1Z0+gbH666Xif14vBu/KSXgQxcACuljkxQJDiNMY8JBLRkHMNCFUcn0rpmMiCQUdVikL4TrFxffLy6R9VrXPq7X7Wrl+k8dRREfoGFWQjS5RHd2hBmohiqboET2jFyMxnoxX423RWjDymUP0C8b7F5kdk8c=</latexit>

P (Size)
<latexit sha1_base64="SjLlHVdYK1O6KZsVB3LN2826COU=">AAAB+XicbVDLSsNQEL3xWesr6tJNsAh1UxItPnZFNy4r2ge0odzcTtpLbx7cOynW0D9x40IRt/6JO//GJA2i1gMDh3NmmJnjhIIrNM1PbWFxaXlltbBWXN/Y3NrWd3abKogkgwYLRCDbDlUguA8N5CigHUqgniOg5YyuUr81Bql44N/hJATbowOfu5xRTKSertfLXYR7RIxv+QNMj3p6yayYGYx5YuWkRHLUe/pHtx+wyAMfmaBKdSwzRDumEjkTMC12IwUhZSM6gE5CfeqBsuPs8qlxmCh9ww1kUj4amfpzIqaeUhPPSTo9ikP110vF/7xOhO65HXM/jBB8NlvkRsLAwEhjMPpcAkMxSQhlkie3GmxIJWWYhFXMQrhIcfr98jxpHlesk0r1plqqXeZxFMg+OSBlYpEzUiPXpE4ahJExeSTP5EWLtSftVXubtS5o+cwe+QXt/QuOWpPA</latexit>

Position Abduction
<latexit sha1_base64="22RzhzIvWaUk3Cq9gHOkbKNgi/8=">AAAB+3icbZBLSwMxFIXv1Fetr1qXboJFcVWmLfjYVdy4rGAf0A4lk8m0oZnMkGTEMvSvuHGhiFv/iDv/jZnpIGo9EPg4516SHDfiTGnb/rQKK6tr6xvFzdLW9s7uXnm/0lVhLAntkJCHsu9iRTkTtKOZ5rQfSYoDl9OeO71O8949lYqF4k7PIuoEeCyYzwjWxhqVK+1QsRTRlevFZGFW7ZqdCS1DPYcq5GqPyh9DLyRxQIUmHCs1qNuRdhIsNSOczkvDWNEIkyke04FBgQOqnCR7+xwdG8dDfijNERpl7s+NBAdKzQLXTAZYT9TfLDX/ywax9i+chIko1lSQxUV+zJEOUVoE8pikRPOZAUyk6YAgMsESE23qKmUlXKY6+/7yMnQbtXqz1rxtVFsneR1FOIQjOIU6nEMLbqANHSDwAI/wDC/W3HqyXq23xWjByncO4Jes9y8ZoZSG</latexit>

Number Abduction
<latexit sha1_base64="7qkKCmBpsbDf+sSmeKXYNYsbbwQ=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VxVZIWfOwqblxJBfuANpTJZNIOnZmEmUmhhP6JGxeKuPVP3Pk3TtIgaj1w4XDOvdx7jx8zqrTjfFqlldW19Y3yZmVre2d3z94/6KgokZi0ccQi2fORIowK0tZUM9KLJUHcZ6TrT24yvzslUtFIPOhZTDyORoKGFCNtpKFt3yXcJxJe+0GCF1LVqTk54DJxC1IFBVpD+2MQRDjhRGjMkFJ914m1lyKpKWZkXhkkisQIT9CI9A0ViBPlpfnlc3hilACGkTQlNMzVnxMp4krNuG86OdJj9dfLxP+8fqLDSy+lIk40EXixKEwY1BHMYoABlQRrNjMEYUnNrRCPkURYm7AqeQhXGc6/X14mnXrNbdQa9/Vq87SIowyOwDE4Ay64AE1wC1qgDTCYgkfwDF6s1HqyXq23RWvJKmYOwS9Y719a15OG</latexit>

Type Abduction
<latexit sha1_base64="CyhK0CisWKOW521BBhKd8dpcvEc=">AAAB9XicbVDLSsNAFL3xWeur6tLNYFFclaQFH7uKG5cV+oI2lslk0g6dTMLMRCml/+HGhSJu/Rd3/o2TNIhaD1w4c869zL3HizlT2rY/raXlldW19cJGcXNre2e3tLffVlEiCW2RiEey62FFORO0pZnmtBtLikOP0443vk79zj2VikWiqScxdUM8FCxgBGsj3TWNhK48PyHpc1Aq2xU7A1okTk7KkKMxKH30/YgkIRWacKxUz7Fj7U6x1IxwOiv2E0VjTMZ4SHuGChxS5U6zrWfo2Cg+CiJpSmiUqT8npjhUahJ6pjPEeqT+eqn4n9dLdHDhTpmIE00FmX8UJBzpCKURIJ9JSjSfGIKJZGZXREZYYqJNUMUshMsUZ98nL5J2teLUKrXbarl+ksdRgEM4glNw4BzqcAMNaAEBCY/wDC/Wg/VkvVpv89YlK585gF+w3r8AYBmSeg==</latexit>

Size Abduction
<latexit sha1_base64="94u8RkDep6CA4zA62Bs5nVNdU08=">AAAB9XicbVDLSsNAFL2pr1pfVZduBoviqiQt+NhV3LisaB/QxjKZTNqhkwczE6WG/ocbF4q49V/c+TdO0iBqPXDhzDn3MvceJ+JMKtP8NAoLi0vLK8XV0tr6xuZWeXunLcNYENoiIQ9F18GSchbQlmKK024kKPYdTjvO+CL1O3dUSBYGN2oSUdvHw4B5jGClpdtr9kDRuePGJH0OyhWzamZA88TKSQVyNAflj74bktingSIcS9mzzEjZCRaKEU6npX4saYTJGA9pT9MA+1TaSbb1FB1oxUVeKHQFCmXqz4kE+1JOfEd3+liN5F8vFf/zerHyTu2EBVGsaEBmH3kxRypEaQTIZYISxSeaYCKY3hWRERaYKB1UKQvhLMXx98nzpF2rWvVq/apWaRzmcRRhD/bhCCw4gQZcQhNaQEDAIzzDi3FvPBmvxtustWDkM7vwC8b7F1UeknM=</latexit>

Color Abduction
<latexit sha1_base64="6yaSIgsGo0yjO1VgKxANTkFJ+Uo=">AAAB+HicbVBLS8NAGPxSX7U+WvXoZbEonkrago9bxYvHCvYBbSibzaZdutmEfQg19Jd48aCIV3+KN/+NSRpErXMaZuZjZ8eNOFPatj+twsrq2vpGcbO0tb2zW67s7XdVaCShHRLyUPZdrChngnY005z2I0lx4HLac6fXqd+7p1KxUNzpWUSdAI8F8xnBOpFGlXIWQVeuZ8hCqdo1OwNaJvWcVCFHe1T5GHohMQEVmnCs1KBuR9qJsdSMcDovDY2iESZTPKaDhAocUOXEWfE5Ok4UD/lJAT8UGmXqz4sYB0rNAjdJBlhP1F8vFf/zBkb7F07MRGQ0FWTxkG840iFKV0Aek5RoPksIJpIlXRGZYImJTrYqZSNcpjj7/vIy6TZq9Wateduotk7yOYpwCEdwCnU4hxbcQBs6QMDAIzzDi/VgPVmv1tsiWrDymwP4Bev9C46zkxI=</latexit>

What is not so right about previous methods:
• Existing methods only vary in how image 

features are manipulated, lacking in transparency, 
interpretability, generalization, and the ability to 
incorporate knowledge.

• Bottom-up only, without a top-down process, 
while humans arguably use top-down bottom-up 
reasoning: we could apply a generative process to 
abduce rules and execute them to synthesize a 
possible solution, and discriminatively select an 
answer.

The PrAE Learner
• PrAE is a neuro-symbolic method that disentangles perception and reasoning.

Symbolic Logical Reasoning
• Abduction works out the hidden rule:
• Similar to computing inverse dynamics.
• Execution selects a rule from the distribution and executes it in a probabilistic 

planning manner to get the prediction:
• Most similar candidate is selected.

Neural Visual Perception
• Perception composes of two modules: object CNN and scene inference engine.
• The object CNN slides across the spatial domain of each image and produces object 

attribute distributions for each image region, i.e., objectiveness, type, size, and color.
• The scene inference engine aggregates each image region’ object attribute 

distributions and marginalize them out for its probabilistic scene representation.

PrAE significantly improves cross-configuration generalization

Jointly trained object CNN performance

<latexit sha1_base64="jij6Sde3rZXyOhudXD+MtndwDnQ="></latexit>

Method Acc Center 2x2Grid 3x3Grid L-R U-D O-IC O-IG

WReN 9.86{14.87 8.65{14.25 29.60{20.50 9.75{15.70 4.40{13.75 5.00{13.50 5.70{14.15 5.90{12.25
LSTM 12.81{12.52 12.70{12.55 13.80{13.50 12.90{11.35 12.40{14.30 12.10{11.35 12.45{11.55 13.30{13.05
LEN 12.29{13.60 11.85{14.85 41.40{18.20 12.95{13.35 3.95{12.55 3.95{12.75 5.55{11.15 6.35{12.35
CNN 14.78{12.69 13.80{11.30 18.25{14.60 14.55{11.95 13.35{13.00 15.40{13.30 14.35{11.80 13.75{12.85
MXGNet 20.78{13.07 12.95{13.65 37.05{13.95 24.80{12.50 17.45{12.50 16.80{12.05 18.05{12.95 18.35{13.90
ResNet 24.79{13.19 24.30{14.50 25.05{14.30 25.80{12.95 23.80{12.35 27.40{13.55 25.05{13.40 22.15{11.30
ResNet+DRT 31.56{13.26 31.65{13.20 39.55{14.30 35.55{13.25 25.65{12.15 32.05{13.10 31.40{13.70 25.05{13.15
SRAN 15.56{29.06 18.35{37.55 38.80{38.30 17.40{29.30 9.45{29.55 11.35{28.65 5.50{21.15 8.05{18.95
CoPINet 52.96{22.84 49.45{24.50 61.55{31.10 52.15{25.35 68.10{20.60 65.40{19.85 39.55{19.00 34.55{19.45
PrAE Learner 65.03{77.02 76.50{90.45 78.60{85.35 28.55{45.60 90.05{96.25 90.85{97.35 48.05{63.45 42.60{60.70
Human 84.41 95.45 81.82 79.55 86.36 81.81 86.36 81.81

<latexit sha1_base64="gLlCppMwZUvfcQY6mhRHWYQaUmY="></latexit>

Object Attribute Acc Center 2x2Grid 3x3Grid L-R U-D O-IC O-IG

Objectiveness 93.81{95.41 96.13{96.07 99.79{99.99 99.71{97.98 99.56{95.00 99.86{94.84 71.73{88.05 82.07{95.97
Type 86.29{89.24 89.89{89.33 99.95{95.93 83.49{85.96 99.92{92.90 99.85{97.84 91.55{91.86 66.68{70.85
Size 64.72{66.63 68.45{69.11 71.26{73.20 71.42{62.02 73.00{85.08 73.41{73.45 53.54{62.63 44.36{40.95
Color 75.26{79.45 75.15{75.65 85.15{87.81 62.69{69.94 85.27{83.24 84.45{81.38 84.91{75.32 78.48{82.84

<latexit sha1_base64="Ym/yNbkAeeXhFwmXnUd+v2AYNtc="></latexit>

Panel Attribute Acc Center 2x2Grid 3x3Grid L-R U-D O-IC O-IG

Pos/Num 90.53{91.67 - 90.55{90.05 92.80{94.10 - - - 88.25{90.85
Type 94.17{92.15 100.00{95.00 99.75{95.30 63.95{68.40 100.00{99.90 100.00{100.00 100.00{100.00 86.08{77.60
Size 90.06{88.33 98.95{99.00 90.45{89.90 65.30{70.45 98.15{96.78 99.45{92.45 93.08{96.13 77.35{70.78
Color 87.38{87.25 97.60{93.75 88.10{85.35 37.45{45.65 98.90{92.38 99.40{98.43 92.90{97.23 73.75{79.48

Accuracy of probabilistic abduction

Predicted results from a rendering engine

• How to induce hidden rules from a few examples?
• How to crystalize such knowledge in the examples?
• How can visual features learned on other tasks be 

transferred to the reasoning problem?
<latexit sha1_base64="mMHHyiPl5CLE37SlSj41M0saLps="></latexit>
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<latexit sha1_base64="4v1o3jmM2coMoQL/cV+NQN/IID8="></latexit>
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Position :N/A
Number :N/A
Type :Distribute Three
Size :Constant
Color :Arithmetic

<latexit sha1_base64="Ta7o3APUYJCQPFyz+FIL6A0HGEI="></latexit>

Position :Progression
Number :N/A
Type :Distribute Three
Size :Progression
Color :Distribute Three

<latexit sha1_base64="RMRJ83IjnfJX1iCVz0VKQRo+QoQ="></latexit>

Position :N/A
Number :N/A
Type :Distribute Three
Size :Constant
Color :Arithmetic

<latexit sha1_base64="Ta7o3APUYJCQPFyz+FIL6A0HGEI="></latexit>

Position :Progression
Number :N/A
Type :Distribute Three
Size :Progression
Color :Distribute Three

<latexit sha1_base64="RMRJ83IjnfJX1iCVz0VKQRo+QoQ="></latexit>

http://wellyzhang.github.io/project/prae.html

