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. 1iZ'_;“JS’E;::Iiths are paired calcified structures found in both inner ears of bony 8578 sampled Fishes
« Otoliths are used to determinate fish ages with different growth | :
periodicities ranging from daily to annual increment. # From surveys and fishing markets
- Between 800,000 and 1,000,000 otoliths are sampled and analysed - Period: 2010 - 2017
per year v Only Quarters 3 & 4
» Annnual cost of approximately $8 million Age: from O to 8+ year classes
.  The longest step In this process Is the preparation and reading of | ' - e
otoliths b'y' the EJ{DEITS. ‘ Engﬂsh Channel & Snumem Nmth Sea
Automation of age reading ? ﬁ
e—-"""'—#’__df 5‘;‘ t‘éﬁ.
Automated FISh Ageing m}.m il
EU project (SR Q(:/;—:}“}_ this study . _ H Training dataset : 5713 fishes Test dataset : 28635 fishes
Mahé, 2009 N aice YD - Including 20% validation

_ Machine Learning : 3 classifiers
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-> Exact discrete version of Radon transform  Each projection depends of its angle defined by (p.q) and it consists in a
set of bin value M with b the index number of this bin.

Ins otoliths

All angles are built according to the Farey suite with n order and Random Forest I Sl

symmetry = -~ v S

A bin value M is the sum of pixel value f{1,]) according the direction oS ﬂ:;" N L ﬁa

characterized by (p.q). Random Forest KALR X ﬁra d e S J’.h
. Tree-1 ree-2 ree-n
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Rowimages Katz Criterion to select the number of projection : L (T
sum(p) > P width or sum(q)> Q heigth.
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-> To reduce the information by recording only few projections M(b,p,q) = Y. Y f(i,j)x Alb—pxi+qxj). e =Ores!
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that allow to reconstruct original image
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Pixels projection
Farey order =35
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k-nn :
k=1/5/10

* Random Forest: Projections T | --m |
=16 12,1315 & 16 Sy 2% 8
c | 99,5 | 99,5 | 99,5 = Ageo
ntree=50/100/500 45,7 | 49,6 | 50,8 | 51,3 | Age 1
KD [e74 [ 7.7 [ 582 Ty

« MLP: =" . WY

S Database |Precision 1-nn | 5-nn | 10-nn - ' - T Ages
linear/1hidden layer _ Traliiing 98,5 | 635 | 57,1 * , 7 |8 Ao
_ e e o Age 7
20 gf:urﬂnsfmgmmd function ) fi Training 99,5 | 886 | 87,3 | A T
output :softmax activation SO Test 7 | 51,7 |( 51, |
9 classes __ Test |:lyear | | 814 | 843 | 856 | | 883 | 886 | 889 |
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