Template matching

= Problem: locate an object, described by a template t[x,y], in the image s[Xx,y]
s Example
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Template matching (cont.)

m Search for the best match by minimizing mean-squared error

E[pal= Y X [styl-t{x-py-a]f

- Y YT+ Y Yl -2 Y syl tx- py-a]

= Equivalently, maximize area correlation

r[p.q]= i i six.yl-t[x-p,y-a]=s[p.a]*t[-p,—q]

X=—00 y=—OO

= Area correlation is equivalent to convolution of image s[x,y]
with impulse response t[-x,-y]
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Template matching (cont.)

s From Cauchy-Schwarz inequality

[pal= X Y s[ey ] [x—p.y-q]s \/@w;\ E3 yﬂ{;;\ J

X=—00 y=—00

= Equality, iff S| X,y |=at| x—p,y—q | with & >0
= Block diagram of template matcher

—-—t[—x,—y] | Search | |

s[x,y] r[x.y]| peak(s) object
location(s) P,

= Remove mean before template matching to avoid bias
towards bright image areas
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Template matching example

r[p,q]
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http://blackhole2.stanford.edu/ee368/spring_2013/Chapter_7/Examples/chap7_Template_Matching/

