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Challenges of butterfly species identification

These two butterflies species have
similar shape patterns with
complex interior structures.

Two butterflies of the same species
have considerable pose variation.




The proposed method - Gaussian Convolution
Angle (GCA)
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The process of generating Gaussian convolution
vein angle (GCVA)




The process of generating Gaussian convolution
texture angle (GCTA)




Mathematical definition of Gaussian convolution vein angle
(GCVA) and Gaussian convolution texture angle (GCTA)

The right Gaussian convolution vein vector is defined as follows
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Therefore, the definition of Gaussian convolution vein angle is as follows
a,(t) = arg(n, (t) /(1)

Similarly, Gaussian convolution texture angle is defined as follows
B (t) = arg(67(£)/67(t)).




Multiresolution




Experimental results and discussions

TABLEL. The average classification accuracies (%) on the butterfly database

Algorithm E‘las.uﬁ::a[t;;];:hcumq
Height Function [13] 71.86
HS5C [12] 63.01
FCF[14] 80.83
PHTs[13] 56.16
Zermke Moment[16] 70 43
Proposed 92.03




Conclusion

A novel image descriptor, Gaussian convolution angle (GCA), including
Gaussian convolution vein angle (GCVA) and Gaussian convolution
texture angle (GCTA), has been introduced for butterfly species
recognition.

The Gaussian convolution make them present a multiscale description
for butterfly image.

The proposed GCTA is not only invariant to geometrical transformation,
but also invariant to lighting change.

The experiments convincingly show that the proposed method
outperforms the state-of-the art methods on butterfly species recognition.







