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Problem
To classify into species the tree crowns selected from high resolution

Colour InfraRed aerial images, using radiometry, texture and crown / Classification Steps \
shape based features.
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Feature creation and Classification 3.Shape based features
Data: N'=48 selected crowns (12 per class) Tree crown contours are continuous and closed curves

ini a=(a,(s),a,(9): |a'(s) =1

Training set: 24 (6 per class) randomly chosen (@(9).a2(9): | ()

crowns The curves are represented by their angle functions 6(s) OsO[027]
6=6,+f,£0L* and 4,(59 =5 is aunitcircle

GrC [0 g,+ L% ~ with.C shape space (Klassen et al.)

a'(s)y=e'%
Evaluation of the'SVM classifier::
* average performance of experiments:

N i 3 Invariance of angle function to rigid rotation and translation, and to scaling
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1.Radiometry based features
First' order statistics: the mean and standard deviation

0 = élng(s)dslwz = zfcos(e(s)) ds, ¢’ = z'fsin(g(s)) ds

0= )

Examples of crowns of four. species, their contours, 4,:93&”'65,
corresponding 8(S) and '@ =6—-4, at the bottom

computed from the histogram of pixel intensities-on the Crown contours are approximated by ordered collection of points
image p,t=4..n
b Geodesic distance to gircle.. /v (6) = d(6.,6;) ;
Confusion'matrix: 05 05 0 0 a 27 .
P=054 0.167 0.666 0167 0O b Contgur elasticity | -V.(0) = J.HZ(S)dS, where  6(s) =6(s)-6,(9)
P =067 0 0334 0666 O c Y ~ ~
max 0 0 0167 0833 d Number of branches/convexities V() =N, - with local maxima number N of (s)

Size/of crown contour ifregularities: v, (5) = U= i‘g(g)‘, with S, = ict' G = H Py~ ptH
2. Texture based features p=1 =

< i i n b
Energy and Contrast extracted from 9 grey level co- War (9) oag n _12; (ﬂ }9 (SK)‘)Z
occurrence matrices (GLCM a compact representation of ~ "
Zgirstgf pixel-values) with a distance d=1.and 135 degree v,(6) :{d min (1), =l...,N|}. where
irecuon: ¥,
PRI ) e () = minfd ., (AP (B (), . (0) =<0 R (9>,
i=L j=1 Q2
. R h-(X) =card{6(s) = x,sEI[O,Zn],xD R}, i=1...,N and
- P2 3 6

ml number of examples per class |

Confusionmatrix: [ 1 0 0 0] a | weoreraineot Confusion matrix: [0.838 0467 0 0] a

P=071 0 0833 0 Q167 b | alowstoimproveby|. . : ' " P=0747 0.167 10833 0 0| b
about 4% the . ey b

P =083 0334 0 0666 O C performance mean //‘ P - 0875 0 0.167 0.833 0 Cc
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