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The Electronic Field Guide for Plarits action.

Background

A previous leaf classification system uses the i+idistance
Shape Context (IDSC) to compare the global shapesawes.
The algorithm works very well, except when the gllodhape of
two leaves are very similar. | have developed aeld#xased
algorithm which uses local boundary features toroup
classification for these cases.
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(a) Cephalanthus occidentalis
(smooth boundary)

sl

(b) Carpinus caroliniana
(serrated boundary)
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from the approximation coefficients

o0

f(t) — Z {d?zzf{;ln-(t) T Cn@ln.(t”
— Z [dntln(t) + Cp, Z [d-:rn.'t,ii’%n.(t) + C-:rn@?m (t)”
where 5, () := n' point of i scale

Apply the wavelet transform repeatedly to approxXioracoefficients:

» Generates detail coefficients over many scalepif@rally determined that 3 was optimal)

* Reduces the approximation curves to an increasmoupl-like form

. detail coefficients store the local information requiredé¢generate the original curve

| Left: Original boundary curve

' Right: First 10 scales of
wavelet approximations
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Each boundary point(z.y) — [Ta1, Ya1- Ta2. Ya2. 0. Yas)

e Detall coefficients over 3 scales

* Rotated to the x-axis at the coarsest scale ®epve rotation invariance of original image

Clustering

» K-Means clusteringfind 36 cluster centers from all boundary poimta all training leaves

* Individual leaf— normalized distribution of its boundary points asrofister centers
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d(01,0y) = Zl 01(n) — Ca(n)]?

The distance from a leaf to a species is the sstaidtstance to any leaf
known to be of that species:

min
fk

Define the probability of every combination of tesita, given

d(fn_eu?j Sk) — d(fn-ewaﬁk ‘fk = Sk)

 dW. distance using wavelet model
e dl: distance using IDSC model

Use Bayes’ Rule to predict the true species of amgyassified leaf.
PlA

_ P[B|A]-PlA]
B = P|B]

Bayes’ Rule:

argma.x
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Ok

Species(l) =

Q?‘ng,(II P[-‘_}EHHI(EES;{._), {]'ff(f,sfk) | EESK]P[EESR]
Sk PlAW (£,5%), dI(£,5)]

Preliminary Results

Training data 200 leaves
e 10 smooth species
» 10 serrated species
» 10 examples of each

Testing data 100 leaves
* 5 new examples of each

of the trained species (a) Smooth species(b) Serrated species

IDSC alone | Wavelet alone | Wavelet + IDSC

Identified correct species 62% 46% 71%

Identified incorrect species 53% 100% 100%

with correct serration




