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1. INTRODUCTION: NI wood identirication
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O Minimum sample preparation.
O Fast data acquisition (~15 sec).
O Availability of Handheld equipment (U$ 2000 to
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O NIR spectra contain chemical specific information: | Lignin Extractives Cellulose

= Species identification

= Origin/provenance O Requires a representative number of samples of each interest
species.

O Requires Chemometrics (e.g.: PLS-DA, SIMCA).

0 Requires a relative control of the moisture content of the
sample.




2. CONTEXI: NIR ident

Laboratory conditions:
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Field conditions:
O Moisture and
temperature variation

Y Predicted 1
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Lurrent design ror in situ drying and NIR analysis
' T e N : x — "

- EXPERIMENTAL PROCEDURE:

o

| 1) Sanding the sample
| Drying for 8 min.

Cooling the sample by
applying a high volatile fluid.

Obtaining the spectra
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4.1 Results: Iwo missions at the JB Madelras sawmill (Srasilia/Dr,

Three species were tested: Erisma uncinatum (cedrinho); Micropholis melinoniana
(curupixa) and Cedrela odorata (cedar).

0 Average moisture content before drying =15 %

O Average moisture content after drying = 11 %

Cedar 22 66 0.0 % 2.5% 98.7 %
Cedrinho 13 39 4.1 % 15.8 % 89.9 %
Curupixa 18 54 3.4% 0.0 % 98.3 %

O After drying, the results presented better precision and a lower rate of
errors.
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4.2 Results: mission at the Maderiona concessionaire, in riona
Jamari (ltapua do Oeste — Rondonia state, Srazil )

NIR spectra were obtained on C. odorata boards recently sawn and after the drying method.

PCA results:
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A 1] Recently sawnwood
02+ v 1] (moisture =25+ 0.03)
1
< 0.15 |
S ¢ 5min
o 01 H 8 min
A A 10 min After the drying
S 0.05 v 15 min (moisture = 13+ 0.03)
O 18 min
= 0 | 20 min
@ -0.05 f ¢ Training samples (moisture = 12.3+ 2.0)
8 — — —99% Confidence Level
A 0.1
0151 d First PC is directly related to the moisture content in
' the samples;
02¢f .
O After the drying process, the samples are closer to

06 04 -02 0 02 04 06 the training samples.

Scores on PC 1 (82.72%)
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Discrimination results:
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All samples before drying were
outliers in the discrimination model.

Cedar model Mahogany model
TP FN FNR ER TN FP FPR ER
Cedar 20 0 0% 100% 19 1 5% 95%

*TP: true positive
FN: false negative
FNR: false negative rate
ER: efficiency rate
TN: true negative
FP: false positive
FPR: false positive rate



4.3 Cedar cargo tracxing:
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4.3 Cedar cargo tracking: experimental procedure

1 MEASUREMENTS AT THE ORIGIN AND FINAL
DESTINATION:

4 7 packages O Origin: 252 spectra

0 6 samples per bpackaae (126 before drying and
Pies perp : 126 after drying).

O Final destination: 126
4 3 replicate spectra spectra.

d 2 different spots

‘‘‘‘‘‘‘‘‘‘‘‘

~~0 Measurement performed at
the ends of the boards.




4.3 Results: Cargo modeling by Data Driven S0
Modeling or Class Analogy (DD-SIMCA)

(S

Acceptance plot for the training Analysis of the samples measured in Ubatuba
2ssam ples Acceptance plot. Training set - Xcal . Acceptance plot. New set - CE_UBAT
.11
a .B .12
.120
.104.118 Jm o7
2 ‘;1 3119 ‘27.2 &
e %« .
.;%%0'460123 Y .2
15 ¢ o ¢ @

log(1 + viv_0)
log(1 + viv_0)

05

‘o of the acceptance area.

0 ] ] ] ] ]
| 0 0.5 1 1.5 2 25

log(1 + h/h_0)

log(1 + h/h_0)

High agreement of the spectra measured of the same wood cargo in the two locations.



/1

o

3 Results: Application or ¢

samples:
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Cedar samples from the Forest Products
Laboratory (LPF) wood collection in
Brasilia, Brazil.
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4.3 Results: Application or the

samples:

Cedrinho samples from the LPF collection.

Acceptance plot. New set - CH_LPF
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Mahogany samples measured at Agrocortex, Acre
state, Brazil.
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4.3 Results: Application or the Cedar cargo model ror difrerent
samples:
Summary of results for cargo tracking:

Number of Probability of belonging to .
Conclusion
samples (spectra) the target cargo

Training samples 56 (168) 100 % Belong to the cargo

Validation samples 28 (84) 95.2 % Belong to the cargo

Samplezg;is;irsg IHIE] 42 (126) 81.0% Belong to the cargo
Cedar (JB Madeiras) 12 (24) 20.8 % Not compatible
Cedar (LPF) 37 (111) 31.1 % Not compatible
Cedrinho (JB Madeiras) 10 (20) 25.0 % Not compatible
Cedrinho (LPF) 63 (189) 2.4 % Not compatible
Mahogany (Agrocortex) 24(75) 32 % Not compatible
Mahogany (LPF) 48 (228) 20.8 % Not compatible

Curupixa (LPF) 40 (120) 33.8% Not compatible



2. Conclusions:
dThe proposed drying procedure is efficient and
improved the results in field conditions.

dMeasurements/drying are more effective at the
ends of the boards

dThe time for analysis increased to ~30min.

U Preliminary results indicate that the cargo
tracking is possible.

(UNew experiments are being conducted to
establish the acceptance probabilities and
limitations.



Thank you for your attention!
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