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Sticky Note
Solution courtesy of Amirhossein Khalilian-Gourtani.
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Sticky Note
it is in fact a bandpass filter, as you can see from the plot below.

yao
Sticky Note
I should have asked you to plot at u=1/4. Then you will see a low pass frequency response.
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"-1" should be "0"


Problom Yo Z].‘ ry Obseced ey Nolwes  of N pimels, e

Pt cen . WX L | //

Sebe oy~ mDxl, <t ,‘ /

45 problem As..omot. Convey. Since L0 -vorm ’I/-/WJ*T o Confn

Vorm _and 1t Is AP_ Hore o Telve. o\

[ PRVOUDTIE it A s DR, ... &SSO AN SNSRI A A MU 0. 3. = SOPOVPRRPR SRR o BEN \_/

prin MY —mDxWe

X )

‘‘‘‘‘‘‘‘‘ R0, <S ® . /
Whl‘dﬂ alSo IS € C{wal to win H yl—— M DX\\ j:‘\'/ “ x/;' /

""" ¥
....... ot () 2 one relomation  te ged Conveu .'irtj 15 chay g \"’:;1 L0~ ror
to Ly -vorm  _, n;u‘n Iy~ MDXV, + A /
o /
Whewe Li-novm 15 suw of abboluty o lui
. Port @) when we Ca[w\ﬂf}(wt JjJ €_’>c-\v,§,n® *KLQTOB\%
e Can.Calcnlate them\smijpw\e \s b«:) (L-M) Xop‘t
lond e caw V\O\]D\qcejfl'\wlgj tent lhilmnﬂei Lssuming. thy
Lcoser yation 15 o5y wec(:mhmveD)(oPtms i'pu’tp“'f’
,,,,,, to  vieduce Ywe eAfect A°1C noyse  too. A
N '((z/@ft‘“v\
l- \IVO,( A



yao
Sticky Note
for appropriately chosen S and mu
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Sticky Note
note that when you calculate the gradient orientations, pixels where the gradient magnitudes are less than a small threshold should be assigned a special symbol or number, rather than an orientation of 0.
As you can see from the original image,  there is only one pixel (bottom left) that should be assigned an orientation of 0 (vertical edge)
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This is the least squares solution that I asked for.
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Sticky Note
This is an alternative solution. If your answer is this, it is also OK.
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Sticky Note
You could also just set up a matrix equation Ba = d, here directly, and each pixel creates one row in B and d. 

B= [ Fx A(x,y), Fy A(x,y)]
   = [ Fx ,  Fx*x ,  Fx *y,  Fy, Fy *x, Fy *y]

d=[F-G]

The least solution satisfies the following equation:

(B^T B) a = (B^T d)

you will see that B^T B=S  below, and B^T d = t below
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Sticky Note
A(x,y) = [ 1, x, y]
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More specifically, for each pixel in I_{r,t},  (x_{r,t}, y_{r,t}), you use disparity estimation to find its corresponding pixel (x_{l,t}, y_{l,t}) in I_{l,t}, and based on the disparity, you determine its 3D coordinates, denoted by X^t(x_{r,t},y{r,t}), Y^t(x_{r,t},y{r,t}),Z^t(x_{r,t},y{r,t}).  Then by doing motion estimation between  I_{r,t} and I_{r,t-1}, for (x_{r,t}, y_{r,t}), you find its corresponding pixel (x_{r,t-1}=x_{r,t}+vx, y_{r,t-1}=y_{r,t}+vy). Using disparity estimation, between I_{r,t-1} and I_{t,t-1}, you can find 3D positions at x_{r,t-1}=x_{r,t}+vx, y_{r,t-1}=y_{r,t}+vy), denoted by X^{t-1}(x_{r,t}+vx,y{r,t}+vy), Y^{t-1}(x_{r,t}+vx,y{r,t}+vy),Z^{t-1}(x_{r,t}+vx,y{r,t}+vy).
The 3D motion corresponding to the pixel (x_{r,t},y{r,t}) is
X^t(x_{r,t},y{r,t})-X^{t-1}(x_{r,t}+vx,y{r,t}+vy), etc.





10. (10pt) The figure below shows 4 samples over a 2B plane (think of them as 4 pixels where each pixel is described by a
feature vector of dimension 2). We would like to cluster them into two groups using the K-means method. Starting with the
initial centroids illustrated in the top-left figure, show the resuits of several iterations of K~means in the figures provided until
the iteration converges. You can use a big circle to include all samples in the same cluster in each iteration, and use trangles

to indicate the cluster centroids. (Note that the lines in the figure are there to help you geuge the relative positions of the
samples and intial centroids. :

® Samples . ‘A Initial centroids -
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circles indicate the partition based on the initial centroids
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Sticky Note
triangles indicate the new centroid of each partition, circles indicate the  partition based on the new centroids




