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Context : TreeTrace project
ANR-FWEF TreeTrace project:
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Biometric fingerprints of trees: Log tracing from forest to
sawmill and early estimation of wood quality
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O Objectives :

O Traceability from the forest to the
sawmill

O Evaluation of the quality of
roundwood

O Evaluation of the quality of solid wood
/ strength grading of board

This presentation is only about data with a
focus on Douglas fir
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Traceability from the forest to the sawmill

Why ? :

e guarantee the origin
of wood

* fight against illegal
logging

How ? :

* Images of cross-
section of logs at
different steps

il 2

Forest ,, Loya rd Sawmill

+ data that can be used for traceability from logs to boards

\ Arts'. r0i0g:
‘ et Métiers



Sampling and data on long logs

J Specie : Douglas fir

1 4 harvesting sites (A, B, C and D)

J 52 trees => 52 long logs of 12.5m (13 trees per harvesting site)
J Representative of what is usually processed at the sawmill

JFor each long logs :
J Estimated number of rings at height 1.3m
(dDiameter measured on the logyard at
height 1.3m
dSlenderness
J Estimated air dry density at height 1.3m

Mean ring width at breast height (mm)
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Sampling and data on discs

1 On each 12 m long logs (out of the 52 total logs)
(1208 disks and 156 short logs

=0m =4m
g

 For each discs :
[ Estimated height of the disc in the tree
1 Mean air dry density
 Total number of annual growth rings in the
disc
O Arithmetic mean of disc ring widths
O + Pictures
1 + CT-Scan and pictures of 4 strips per disc




About the pictures and some examples on
the use of these data

O Automatic detection of the pith :
o | NE '.\f:-':-';

Data set for 208 discs :

* Picture
e Ground truth for pith location

Decelle et al. (2019) A new algorithm to automatically detect the pith on rough log—end images. 21st
International Nondestructive Testing and Evaluation (NDTE) of Wood Symposium

O Working on segmentation of cross section and/or heartwood/sapwood :
: Decelle et al. (2019). Neural Networks for Cross—Section

Segmentation in Raw Images of Log Ends. Fourth IEEE
International Conference on Image Processing, Applications and
Systems (IPAS 2020)

Data set for 208 discs :
* Cross-section

* Heartwood/sapwood limits \ Arts
et Métiers




Some details on the sampling

(J On each 12 m long logs out of the 52 total long logs
(1208 disks and 156 short logs

=0m =4 m =8 m =12 m

O For each short logs : \\
O Estimated height of the bottom log end in the tree

U Log length measured on the logyard (after disc cutting) 346 boards were collected from 32
, , , short logs (4 sites x 4 trees x 2 logs

O Natural frequency using Fakopp Log Grader for Android (Divos 2014). oer tree, logs #a and #c),

O Pictures of both large and small ends ,
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Global non-destructive data on the 346 boards

| Plctures of both board’s end

O Identification number of the log from which the board was

Sawn

O Location of boards relatively to the pith

 Board dimension and mass
O Dynamic MOE using vibratory machine

Final dimension after

drying/planing :
45x145x4000 mm

Large End image

Log small end (painted)

ayLE_mm +
pithyLE_mm 4

Board reference end Yig

Log large end (unpainted)

E====

pithxLE_mm

axLE_mm

Small End image

bySE_mm
pithySE_mm

Yse

Xsg

E_mm

bxSE_mm

pithxS




Local hon-destructive data on the 346 boards

Lengthwise resolution : 1 mm

O Data using an industrial scanner
O Gray level images of 4 faces 0
= Transverse resolution : 0.25
and 0.125 mm
1 Local grain angle data using
tracheid effect of 4 faces .,
= Measurement coordinates ianc e |

Board #9, p = 480 kgm~3; f,, = 31.9 MPa
T736 2605 3473 Lenghtwise position (mm)

. (width x 2) 3
=  Angle + length of major and >
. . Right oA - s = = - S 40 93 mm SoMA
minor axis angle ) TNED Y 3 ¥ ek ( | mied UL
. o ¥ At —— ——— : | e = —_— = = ~ —— Testcenter
" Transverse resolution : 4 mm . & f —— Failire fsition
. 5 —— Local MoE measurement
L RGB images of 4 faces ﬂ | — suppons
" Transverse resolution : 0.25 @ £
and 0.1 mm 2
[ Local density using X-Rays LenRGs

= 2D map of the averaged o 50 mm A
density through the BT
thickness soo§’§

= Givenin kg/m3 ohcameres Q2 008 %
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Destructive data on the 346 boards

O 4-point bending test according to EN 408 and EN 384
O Calculation of MOE (local and global) and MOR

 Board tested with the assumed bigger defect betwen the loading
head i supportSpan_m
: loadingSparn_m

O Position of the board during the test £/2 E/2
[ Location of failure point :

: P X
O Moisture cor\tent measuremenF | S| | contorTostym
O Two using hygrometer during dynamic MOE measurement and : weakPolibc m
bending tests failurex_m

L One using double weighing method with small clear specimen near SAEE
the failure zone (EN 13183)
U Density measurement
O Same clear wood specimen used for moisture content measurement

Summary on boards :

e Traceability : radial and longitudinal position of boards

* Dynamic MOE —

o ing : local ity and grain angle + images \ PLS recmoiosy
Scannlng ocal data on de'nS|ty and g 'a angle g o ot Métiors
Destructive tests : mechanical properties




Example of application

O Traceability

Doing what we did automatically ! & =y 2

137 138 139 140
R PR TgEEs T
141 142 143 144
aSS ERE = =SS
145 146 147 148

Li et al., 2022. An image processing method to recognize
position of sawn boards within the log. Wood science and technology

Providing ground truth for other
species / approach

Training Data Generation

Training

Application on board

Habite et al. (2022). Determination of pith location along Norway spruce ———
H H H H H H Arts Technology
timber boards using one dimensional convolutional neural networks trained -

on virtual timber boards. Construction and Building Materials

et Métiers
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Can traceability data help achieve better results in terms of mechanical properties prediction ?



How to access ? licence CCBY20 AN
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Libertd _ Share — copy and redistribute the material in any medium or
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DATA PAPER Open Access .

P Under the following terms:

Traceability and quality assessment iy
of Douglas fir (Pseudotsuga menziesii (Mirb.) SR e ekl R d
F I . th T T D | d t b link to the license, and indicate if changes were made. You

ranCO) OgS. e lree race— Oug das dalabase may do so in any reasonable manner, but not in any way that
Fleur Longuetaud' ®, Guillaume Pot?, Frédéric Mothe', Alexis Barthelemy'~, Rémi Decelle'?, suggests the licensor endorses you or your use.
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«I"
Contact for CT / photo of discs and logs : Fleur E gy
longuetaud / fleur.longuetaud @inrae.fr - n
Contact for boards data : Guillaume Pot /
guillaume.pot@ensam.eu Joffrey Viguier /
joffrey.viguier@ensam.eu

Future work : Data paper on 900 boards of oak
* Scanning (X-Rays, images, grain angle)
Tensile tests

Traceability
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Thank you for your
attention
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