r ,.@._l ADEME -
et LEQN
BERARD

L % _ s ot |
REVERIES

lllc
Elll
T2

Efficient Bark Recognition in the Wild

R. Ratajczak™, S. Bertrand*, C. Crispim-Junior, L. Tougne

. Laboratoire d’InfoRmatique en Image et Systémes d’information

= \ .
w \ —universiie
INS” \ (\" yon 1 S e L
NR ) —LYon 2
CENTRALELYON




EIII

Summary

Context

Methods

Conclusion

S 2/15/2019

Datasets

Experiments

Efficient Bark Recognition in the Wild, VISAPP 2019



Context

Context
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Once upon a time...

Context >

What is that
tree ?

L Lost in the Wild )

_ Anonymous Tree )

A question
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Bark: a robust tree organ

Context >

Flowers

Do they change according to the season ?
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Efficient recognition, a trade-off

Context >

Time complexity J _ Space complexity
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Datasets

Datasets
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Existing datasets

Datasets >
/ Dataset information  BarkTex NewBarkTex  Trunk12 AFF Tree barks
Classes [ 6 6 12 1 )
Total images 408 1632 393 1082 ( Lack of
Images per classes 68 272 30-45 16-213 representativity
Image size 256x384 64x64 1000x1334  1000x(478-1812) — - -
[llumination change v v X v
Scale change v v X v Segmented
Noise (shadows, lichen) X X X v \
Train / Test splits X 50/50 X X (
A X B Size constraints
[Lakmann, 1998] T [Svab, 2014] X

\ [Porebski, 2014] [Wendel, 2011]

S 2/15/2019 Efficient Bark Recognition in the Wild, VISAPP 2019

lllc
EIII




Contribution: Bark-101 dataset

Datasets >
Dataset information = BarkTex NewBarkTex  Trunkl2 AFF Bark-101
Classes 6 6 12 11 101 |
Total images 408 1632 393 1082 2592
Images per classes 68 272 30-45 16-213 2-138
Image size 256x384 64x64 1000x1334  1000x(478-1812) [[(69-800)x(112-804)]
[llumination change v v X v v
Scale change v v X v v
Noise (shadows, lichen) X X X v v
Train / Test splits X 50/50 X X 50/50

urs antCle
(0] — [PlantClef, 2017]

+ Segmentation

| ! Pd S 2/15/2019 Efficient Bark Recognition in the Wild, VISAPP 2019 9



Contribution: Bark-101 dataset

Datasets >

Number of images per class in Bark-101 dataset
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Methods

Methods
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Existing methods: Limitations

lllc

Methods >

Averaged accuracy from independant results on AFF, Trunk12 and
BarkTex datasets
80.0

’.
-
-
75.0 GWs / H180 MSLBP* ,-“ A
-

- A -~ "\/
oy o
65.0 s

§ -
- -
> - [Boudra, 2018]
@ 60.0 =
3 -
Q
& 55.0

s0.0 | GWs

A —
450 [Bertrand, 2017]
40.0
100 1000 10000

Feature vector size (log-scale)

Could we reduce the size without losing too much accuracy ?
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An idea

lllc

Methods >

A 4

Full texture

descriptor

size;

A 4

Full color
descriptor

sizeys < size;

rt rc

sizey. < size,

Late fusion

Sizey + size,. < size; + size,

Color

2/15/2019
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Contribution: Late Statistics (1/3)

Methods >

Texture

lllc

all

H, = {hl, h,, ...,hNh}, full texture histogram

H; is made of Ny, ordered sub-histograms with size(h;) # size(h;)

Vslil

= {sl, S5, ) SNS}, a vector of N; statistics

o)

/LS( ) := late_statistics( )
H; = texturey, (imagegmy)

Do foriin (0,N, —1,1)
Vli] = LS(H,[i])

Kend for

\ | ( size(V;[i]) < size(H¢[i])

size(V,[i]) = size(Vi[j])

Ordered \ Onhne

/ Meaningful Offlme

|
|
} /

S 2/15/2019
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Contribution: Late Statistics (2/3)

Methods >

lllc

[Ratajczak, 2019]

P
RgX Ny % 22

Ip=8
(= 240 bins)
LCoLBP
—_—
. P=8
K ) R={135)
° \ Ry=3 E
"; N, =5 E
' — — ¥
mean (@) (@ 0 o O [ ]
variance |@| |@ o] ® O (]
entropy |@| | @ o ® o [ ]
max { @ L] L] L] L]
| 3 1 3 8
B median
LS-LCoLBP kurtosis |@| | @ 0o ® ® ®
’ ( J
i transpose & concatenate Rs X N X N,
. ) (= 105 bins)
{ 009-@%® .... 000 000 --- 000:000 .- -- 000000 - 000000 }
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Contribution: Late Statistics (3/3)

lllc

ﬂblation study - BarkTex

EIII

Methods >

/

Late Statistics Accuracy (%)
mean  variance entropy minimum  maximum median kurtosis | LS-LCOLBP LS-CLBP
v - - - . - - 81.9 71.8
v v - - - 82 8 -
v v v - - 64.7
v v v v - - - 82.8 63.2
v v v v v - - 83.1 69.4
v v v v v v - 86.3 72.1 = + 15%
v v v v v v v 89.5 62.8
v v - v v v v 88.° 60.1
v - v v v/ v v/ | 89.5 | 62.5
v - - v v v v 88.2 59.6
v - - v v v - 88.2 |75.3 |
T
[ # Filter = =+ Late Statistics ]
2/15/2019 Efficient Bark Recognition in the Wild, VISAPP 2019
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Contribution: Color Reduction (1/3)

Color

ﬁumulated Hue Histogram — visualization on Bark-101

Methods >

Rare hues
could be
merged

2/15/2019
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Contribution: Color Reduction (2/3)

Methods >

M is TBD for each dataset individually

On cumulated histogram - Train set

-

Test set

¥ by, I(by) = argmin(I(h)) B by 1) = min(I(by, = 1), 1(by, + 1))
L b

F b (b)) = max(I(byy — 1), by + 1))

‘ Image |
—

Iteration 1 Iteration 2 Iteration 3 Output
N to N-1 bins | N-1to N-2 bins | N-2 to N-3 bins | N-3 bins
add & shift add & shift.” " add & shift

Let M be a correspondence matrix for add & shift operation
For each iteration i, M(i) = (b, bm1)

______________________________________________________________

lllc
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Contribution: Color Reduction (3/3)

Methods >

N=150 > H30 ]

Accuracy (%)
[
~ o
—

161 N used for all bark datasets in
137 our experiments

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Hue vector size (bins)
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Experiments

Experiments
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Experiments (1/3)

lllc

Experiments >

Averaged accuracy from independant results on AFF, Trunk12 and BarkTex datasets
using a 1-NN, L1 norm and a LOO classification strategy (w.r.t. [Boudra, 2018])

Less than 12 classes

. baseline

870 LColBP / H30
@ LcoBP/H180 . texture
85.0
LS-LCoLBP / H30 . texture + full color
83.0 LS-LColLBP / H180
. .. . texture + reduced color

810 LCoLBP D late statistics

79.0 LS-LColLBP . CLBP / H180
£
Z 710 CLBP / H30 SMBP*
S O
2 750 LS-CLBP / H30 @ 'SCLBP/H180
) O

73.0 .

MSLBP*
710 CLBP ® GWs / H180 )
69.0
@ lsceP ® .. /H30
67.0
10 100 1000 10000
Feature vector size (log-scale)

1S 2/15/2019 Efficient Bark Recognition in the Wild, VISAPP 2019 21




Experiments (2/3)

Experiments >

lllc

Accuracy on NewBarkTex dataset with a SVM RBF classifier and train/test splits

(50/50, provided by authors)
Porebskil8*

6 classes

. baseline

95
LCoLBP . . texture
90 . . texture + full color
. texture + reduced color
85 LS-LCGLBP/ H30 LS-LCOLBP/ H180 Sandid16*
late statistics

. Ls-LCoLEP | — () - & D
£ 80 ®
)
@ GWSs / H30
3
875
2 o

70

GWSs / H180
" e
60
10 100 1000 10000
Feature vector size (log-scale)
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Experiments (3/3)

Experiments >

Baseline Accuracy on Bark-101 dataset with a SVM RBF classifier and 101 classes
train/test splits (50/50, provided by authors) . -
aseline
43 . LColLBP .
texture

41 . texture + full color

39 . texture + reduced color

37 |_v__| late statistics
g
>335 LS-LCOLBP / H30
[1+]
S 33 GWSs/ H30 [S-LColBP/H180| L GWs/H180
Q
N LS-LCoLBP . .

’ o ®

29

27

25

0 50 100 150 200 250 300 350
Feature vector size
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Conclusion

Conclusion
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Conclusion

Conclusion >

-

Achievements

~N

Released a new challenging dataset : Bark-101

( Proposed 2 efficient reduction methods for texture and color A
L components )
( )
Improved or achieved state-of-the-art accuracy on 4 datasets
with up to two decades of gain in space
- J

Demonstrated the need for future prospects on bark recognition

N\

J

\_

R

lllc

S 2/15/2019

-

Future works

Extend proposed methods to multiple color spaces

Evaluate algorithms on mobile devices

\_

%
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Thank you for your attention

Questions ?
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