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Filtering - more general view

• Very general model:  

• We assume there is an underlying state X

• There are observations Y, some of which are functions of this state

• There is a clock


• at each tick, the state changes

• at each tick, we get a new observation


• Examples

• object is ball, state is 3D position+velocity, observations are stereo pairs

• object is person, state is body configuration, observations are frames, clock 

is in camera (30 fps)



Formal statement

• Given

• “Prior”


• We should like to know 


• “Predictive distribution”


• “Posterior”

<latexit sha1_base64="ipNw5iahz2wS0Ot3F4omvbN6BS0=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahQi0zIuqy6MZlBfuiHYZMJq2hmWRIMkIZu3Tjr7hxoYhbP8Gdf2PazkJbD1w4nHMv994TxIwq7TjfVm5hcWl5Jb9aWFvf2Nyyt3caSiQSkzoWTMhWgBRhlJO6ppqRViwJigJGmsHgauw374lUVPBbPYyJF6E+pz2KkTaSb+/HpZaf0mN39ND2nTLsslBoVYbtqXjk20Wn4kwA54mbkSLIUPPtr24ocBIRrjFDSnVcJ9ZeiqSmmJFRoZsoEiM8QH3SMZSjiCgvnTwygodGCWFPSFNcw4n6eyJFkVLDKDCdEdJ3atYbi/95nUT3LryU8jjRhOPpol7CoBZwnAoMqSRYs6EhCEtqboX4DkmEtcmuYEJwZ1+eJ42TintWcW9Oi9XLLI482AMHoARccA6q4BrUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwmVmBM=</latexit>

p(Xi�1|Y0, . . . , Yi�1)

<latexit sha1_base64="NrEn2f8y7lZ0mCsXI4vwUXczeBc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQoZZERF0W3bisYF+0IUwmkzp0MgkzE6HErNz4K25cKOLWb3Dn3zhts9DWAxcO59zLvfd4MaNSWda3UVhYXFpeKa6W1tY3NrfM7Z2WjBKBSRNHLBIdD0nCKCdNRRUjnVgQFHqMtL3h1dhv3xMhacRv1SgmTogGnAYUI6Ul19yPKx03pdlD17WqsM/8SMkq7Grp2M6OXLNs1awJ4Dyxc1IGORqu+dX3I5yEhCvMkJQ924qVkyKhKGYkK/UTSWKEh2hAeppyFBLppJM3MnioFR8GkdDFFZyovydSFEo5Cj3dGSJ1J2e9sfif10tUcOGklMeJIhxPFwUJgyqC40ygTwXBio00QVhQfSvEd0ggrHRyJR2CPfvyPGmd1Oyzmn1zWq5f5nEUwR44ABVgg3NQB9egAZoAg0fwDF7Bm/FkvBjvxse0tWDkM7vgD4zPHyORl6E=</latexit>

p(Xi|Y0, . . . , Yi�1)

<latexit sha1_base64="0iheBZOG1b+oA883e0r5sbDU354=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQoZRERF0W3bisYF+0IUwmk3boJBNmJkKJXbjxV9y4UMStH+HOv3HSZqGtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wdtyROBSQtzxkXXQ5IwGpGWooqRbiwICj1GOt74OvM790RIyqM7NYmJE6JhRAOKkdKSa5bjatdN6fSh51o1OGA+V7IGe5l04poVq27NAJeJnZMKyNF0za+Bz3ESkkhhhqTs21asnBQJRTEj09IgkSRGeIyGpK9phEIinXT2xBQea8WHARe6IgVn6u+JFIVSTkJPd4ZIjeSil4n/ef1EBZdOSqM4USTC80VBwqDiMEsE+lQQrNhEE4QF1bdCPEICYaVzK+kQ7MWXl0n7tG6f1+3bs0rjKo+jCMrgCFSBDS5AA9yAJmgBDB7BM3gFb8aT8WK8Gx/z1oKRzxyCPzA+fwA4HZcv</latexit>

p(Xi|Y0, . . . , Yi)



Key assumptions:



Filtering as Induction - base case

Then we have



Given

Filtering as induction - induction step

Notice  this is i-1

current state based 


on previous

measurements



Filtering as induction - induction step

Notice  this is i

Prediction based on


current measurement

as well.



Required

• Clearly, we need to know

• dynamical model (how X changes with time)

• measurement model (how Y depends on X)

• some way of representing all the probability distributions we deal with


• 1D example suggests normals are particularly well behaved!


