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The problem

= How do we accurately detect ego-motion using
optical flow?

= What can we do now that we know how the
camera has moved?

= Current Objectives
Accurately detect how much the system has moved
Accurately detect how much the system has rotated




| The experiment

= What's the optical flow in this sequence?




The literature

= Read and comprehended the following
papers:
Pyramidal Implementation of the Lucas Kanade

Feature Tracker Description of the algorithm —
Bouguet

Passive Navigation — Bruss and Horn

Ego-motion Estimation Using Optical Flow Fields
Observed from Multiple Cameras —Tsao et al




The setup

Cy =10, 1=[e,le;|e;]]




The problem

= Relative to Cg, the following is true from the
perspective projection model:

P;,- = —W; X P}“ — 1,

= Differentiate (2) and substitute ():

P., 1

Vi =P = — (@ XPy) — P_pk = P_tk
ZK zk




The problem

= Plug-in the following and simplify:

W = R[w and t; = R,r[(w X by) + t]

= To get:

m/;(h, +t)=0

h;“_ = w X bk

m;; = Rip{ps; X [Pm o (R{w X pki)]}




The problem

= Take this:

K Ny

Jl (w,t) ZZ |lm/ (h; + t)||?

k=1 =1

= And solve fort:

= Plugt backin, now minimize the following:

K Ny K Ny

M = E | E ‘m;;m;; and ¢ = — E | E ‘my;m;h;

k=1 i=1 k=1 i=1




The experiment
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The problem

3D grid approach




