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Development of interna!fguality evaluation method for wood based materials by
using unidirectional diffuse optical tomography
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Internal failure detection of composite materials such as wood plastic
composite is of importance to assure the mechanical properties of the products. Since most of
organic materials are opaque, detection of internal failure is impossible by visible light. One of
the solution is to use NIR diffuse optical tomography, however, it requires transmittance light
acquisition by various angle. In this study, a new method called NIR unidirectional diffuse optical
tomography was proposed. Scattering and transmittance image acquisition from single light incident
and light propagation simulation was combined to reconstruct the internal image. By using this
procedure, internal image at any depth of the material could be reconstructed with single light
incident. Although further investigation for will be needed, this result is expected to apply the
quality control of composite material.



mt

23

WPC

800 — 1000 nm

BB s,
:
=1

WPC

[FOF - BIBE R ()

A5 = (BERD)




mm!

us

10 mm

B’
Xy

2mm (PP)

pa mm?

pa  mm?

1,2
B’

X = (BT

X,y

InGaAs
ps’
pa
pus’  mm?
34
B T

CNF

WPC

pa

0.5 mm

10 mm

us



(a) (b) (d)

WPC a 0% b 5%
c 15% d 25%

Filler ratio wt% pa mmt us”  mmt
0 1.0x10% 0.28
5 1.0x10® 0.41
15 1.0x10® 0.41
25 1.0x10 0.53

25 mm
a
1
b
c
b

I =
S =
= 8=
b <
c =
~ =

) ] 0
Position (mm) Position (mm) Position (mm)
a Imm b 2.5 mm c
4 mm
0.8 mm
1.5 35mm a



_ 1 ‘?
g z
g 3

~ =1
£ 0 I = S

= E
171 [ =
o } r—t
e L &

350 5 2.5 - 0
Position (mm) -2.5 o 0 2.5 Position (mm) -2.5 0 2.5
Position (mm) Position (mm)
a 35mm b
15mm c 35mm d 1.5mm
10 mm
(a) (b)
=3 6
3
o E 5 [ CNF (control)
,?; < qj B CNF (with carbon lead) —_ (m | 0]
= = ] © Milk (control) = 5O o}
E s n @ Milk (with carbon lead) é o P P
= E 4 [ ]
= ® B [ cNF (control)
§ 1 § Il CNF (with carbon lead)
R= B~ 3 O Mik (control)
g e @ @ Milk (with carbon lead)
= )
0 1 2 3 4 0 1 2 3 4
Concentration (wt%) Concentration (wt%)
CNF
a b

T.Treibitz et al., Active Polarization descattering, |EEE Trans. Patterm Anal. Match. Intell., 31(3),
2009, 385-399
, 96 (8), 2013, 1834-1843

Ren Ng et al., Light Field Photography with a Hand-held Plenoptic Camera, Stanford Tech Report
CTSR 2005-02, 2005, 1-11



Michael S. Patterson, et al., Time resolved reflectance and transmittance for the non-invasive
measurement of tissue optical properties, Applied Optics, 28(12), 1989, 2331-2336

Yuya Yamazaki, Hikaru Kobori, Yoichi Kojima, Shigehiko Suzuki, Evaluation of inverse problem
analysis for development of unidirectional diffuse optical tomography, the 6th Asian NIR Symposium,
2018 6 21 -24

¢y

@



