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2.1 Edge Detection

Note that, although the edges of the object in the original image are sharp,
the intensity values at the pixels corresponding to those edges may fall part-way
between the intensity of the background (9) and that of the main body of the object.
That is because such a pixel falls part-way between the object and the baf:kground.

Nevertheless, it should be clear that the edges of the object (let's call ta house)
“ be found by looking for places where the intensity at “‘:iafbil’ [:;t.c::flsiilegl[snfli
Gntly different. For example, the lower half of the left-hand colu P
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an be measured jp, the z-direction or
the y-direction, For €xample, we coyld measure /(g 4 Ly) - I( z,y) for different
values of 7 and Y» or we could measyre I(z,y + 1) — 1( Z,y). The former would
find vertica] edges and the latter horizonta] edges. For Cxample, for , — Oy =5
we have /(7 4 Ly) - I(z,y) = 5. This is quite 2 big difference as there s

illustrates the result for the example image if the thresho)q was 3
6.3 illu ; 2. Although
this very simple method has found some of the relcvapt edges in the image, it has
missed some (the edge between the roof and '!he Man part of 1p houge), found
some twice, and managed only a vague appro.)uma'uon {0 the angje f the roof.

One way to improve on this basic technique is to g, slightly More complex
difference operations. Difference jE oy can be i rFS(}n?c‘j 45 sma) Masks

: 2 or 3x3 arrays) that are placed over groups of poi ' the imape The

(?/\ 0 ation now involves taking each mask value, mulrip;y,'.,s it by the
difference oper: : : lue, and summing the results.
corresponding image intensity value,
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Figure 6.3 Edges Det
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For example, if we have a mask as fol

=18
i B

and align it with I[2..3, 1..2] then the relevant
1-5x 1 = 2. Again, we conclude that there
resulting number is greater than some thresh
This can be expressed more formally;
centre of mask M0, 0]) and image [z, y] v

e,y =L lle =1
i J
The above calculation is the discrete convolutic
If the result is above the threshold there is an edge
A variety of difference operators have b?en p
bine finding differences with smoothing the image-.
erator, given below:
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There are two versions, o find i MIEESEEE in tll:z :n ;:‘(l)é/t:i;'; ;/osidin;

focusing on a 3x3 group of pixels 2 i relxablf reil:)'cct in the image.’

spurious effects due to pixels right on the edgg f: Jt the intensity is changing
These difference operators give an ided S h?nw faazt

in a small region of the image. Whese e Chanfg angobjcct (or a surface marki

interesting feature in the image like the e('lge . - and y-directions separatel

The two operators above give the change jn. g 2 itude we can find the z : '

a single value is required giving th gl iARE F

this means there is some
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Image Intensity

First Derivative

Second Derivative

Figure 6.4 Plots of Image Inte

values (say, ¢, and ¢,) and calcula
direction of the edge: tan~! % k.
This can all be described in terms.
are places where the rate of intensity ¢ N
tial derivative 91 |9z for the ¢ -direction,
most likely to correspond to an edge are
is a maximum, Now, the first derivative ¢
derivative 921 /922 = ), §o looking for e
the second derivative is zero, As it may ne
Crossings where it crosses between a positit
trated in Figure 6.4, which gives graphs for |
Cross-section of the exam -+
and second derivativeg!




