CSE 252B Lecture 02
Owen Jow | January 09, 2019

A Simple Feature Detection Process
in which we defect the ordinates of comer-like
entihes 1o h{gh, sub -pixel accuraty

1. COMPUTE IMAGE GRADIENTS
Use the five -point centml difference operator.
Convolvtion kernels:
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2. (OMPUTE STRUCTURE TENSOR (“GRADIENT MATRIX" )
AT EVERY LOCATION WHERE WINDOW FITS
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Note: in order t0 awvoid the magnitudes of these
valugs being dependent 04 window size , we can
avernge over the wingows instead of summing.

3. COMPUTE MINOR EIGENVALVE OF STRUCTURE
TENSOR AT EACH LOCATION

Tr(N) - [T-(N)® - 4det(N)
Amin - 2

This valve indicates bidireckonal texturedness.

4. PERFORM NON - MAX|MUM  SuPPRESSION
ON THE EIGENVALVE [MAGE

a. Fist filker with local 20 max filter.
I = () 5 Ly

b. Then sypress (set o 0) whevever the
Signal vale < the local may ovtput.

0 if IL,txy)< Lo ()‘/7)
J()‘/Y) B

suppressed
image

I,\()‘IY) otherwise



5 USE THE FORSTNER (DRNER DETECTOR
TO WCALIZE THE ACTUML CORNER (OORDINATES

FROM EACH WINDOW
Only rm on whdows awdund points in J
which have vales above Ssome Hhrgshold.

Solve Ax=b for x:
Zzl)c ZZIX Xeorner _ ZZ(J‘IL‘"YI"IY)
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-use X,y cowdma-l'e; *Fvom the Ul image
=R is symmehic positive somidefinite (vse eFiGent sover)

Say there are multiple images- We now have a buwch of
comers in each one. So that we cm do cool sivif [ater,
let's match comers acrss ow (let's say two) imagles.

A Simple Feature Maighing Process
in which we compare windows arond each comer
to find matches in a one -to-one fushion
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1. BUILP CORRELATION (OEFFILENT MATRIX
For each window in image 1, compute e correlation
coefficiont between that window ond each windgw
in image 2- Store all resvlts in matrix.

- window arowmd every Comer point in each image
- each correlaton coefficiont shovld ve € [-1, 1]
- greater valve = beter match
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Nlso ceate a Linary mask mahix of the same
shape as the omelation coeffrieat ((C) watrix,
and iniiahze all valves o Trve.



2. PERFORM ONE -TO-ONE MATCHING
For one —to -one matching, we will use the Russian
greedy grandma heuristic (the vent-best match  shovld
be much wose than Hie best match).

a. Find the best match, i.e. the clement with the
maximum vale i the masked CC matix.

b- Stoe Hat value, and tempoanly replace e element
wth a -1 in the (L matx.

¢. Find the nest-best matth atcording to
x(max valee in same row as element,
mox yale in same col as element

X not o masked OWO"

d. Set the vale of Hhe clemtny back to its original valve.

¢. if [1— Cbest match valvo)] <
[1 - (next-best match vul.,g)] « (distance ratio Hweshold)

store the featwe madch

else
maph is ot wiqpe enav(gh

£. In the mask, set all vales in He best match’s
row and column 4o False.
-we're now done considenng Hiese cormers / windows,
whether we found o good matth with them or ngt

Presumably | We now have o set of decent matches.




