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In this study, we successfully constructed a highly reproducible wood drying

model by adjusting parameters based on the visualization results of moisture distribution within
the wood obtained using near-infrared hyperspectral imaging (NIR-HSI) method. The model confirmed
two main characteristics consistent with actual measurements: (i) areas with higher density dried at
a slower rate, and (ii) the surface layer of the wood sample appeared a significant gradient as
dehydration progresses. Additionally, we successfully simulated moisture movement in wood using
X-ray micro-CT images. By applying finite element methods and Al learning to the moisture
distribution information obtained by NIR-HSI and the deformation information of the wood obtained by
X-ray CT, we also succeeded in constructing a crack prediction model.

NIR-HSI X CT Al 3



B X C—19, F—19—1. Zz—19 (@)

1. WFFEBRAA S PO =

AM R OKIE, NECHIBERIBRICEET 5 B BHAK EHMIEEE I LFEICHEES L TV A REEKITK
ELEEIN D, FEEKOHEBUIAM OEELH N K275 L, SREREIC R E 82 LT
T, TDI=D, KO A ER T D 72012, KB X OEEEKOM NS Akt % U
TNEALTHETHZENEETHS, ZNETICH, BRILEEIE (MRD) (2K 5K H O
HHK - #EEKELOBIZR X ## Computed Tomography (CT) B2 & 2 K5l 72 /K3 50 D€ =
&Y T EEECRE SN TW AR, JERFFSCHIERRKE 2 BT 5 & ignaiiE T2 &2k
THMANOKG A (& < ITHEHERRFI A LL T2 31T B A5G /K O PR 2 sk 2> i W 22 [ 43 fiR e
TORPULIZREECTH 5, — 7, /o & BGfENT &2 & S B8 RANA =27 R T 1
A A= 7 (NIR-HSD) VEIT BRodEE & g3 2 SRATE Th 0 72235 FEME, mifbE, ¥
UTNEALNTHNOKG DA EZTRD 2 ENATRE T, TFRk~ 7okt L OUSHMFE I E H
INTWD, LanL, TO-HPHEIREIOIRE ., T72b 6, KEHEINET D IERI EMEICH
ZAHNDH] LV RFEORINITIEILEHITEHA SN TR WONREBURTH 5, NIR-HSI LI K
> TAMNE O B K - FEE KD DAAFHED AL TE 25 & | Bds L UUK OIEHURE D & vt
WEEDOET AR FATHEE U . MNOKRG B IS 2 k4 7o AN DX 5, £72, FEBAKD
BEHNZL b7 0 OTARHINR EOBR 2 GIRERE FEM) R AL FEHIC L > TP TES L9
2725, SIHIZ, MOERA B =X LD, Feill 72 LS AEENLIZ RN 5 2 & b RWVICHIRE
b,

2. WHEOHM

AWFZETIE, O VEER & 22 MERZ RRHCEE TE DR ANA R—=Z LT F T A=
> 7k (NIR-HSD #HWT, ex RS TOARMPE O H HK - #5E6KoA 2 /it
5k BB L OUKRDIEEIRED b AM R Z T T b L, E612, @QF 4 VX /LHE
BAHERE (DIC) B LY X # CT EEE2 AW T, ST K > TE U A B O b & 8152
L. FREZFEBIOCALMEADICE AL CE O THT VI Y X ABEE BT,
ARFFEIZ LY GKRBEC L DM OEINIEAE A B = XL OREIARC., Bl 72 B S-St s 875
TE 5,

3. WHED kL

3-1. NIR-HSIJEIZ L 2 AWM BT 5K BEEE DT T L

AMOEKRBTUET NV EREST D20, FEELE LT /% (Chamaecyparis obtusa) % F»
7o BIRFETHE T VAL OFEE A 1315 R, SHEEHE T (L) 0 20mm x 828 J7m (T) -
15mm x 5 m (R) - 4mm (ZFHFE L=, &kFE~ v B 7HORE B O~FEIT 30, 60, 1B
L TV90mm (L) x 30 mm (T) x 30mm (R) (ZFHHE L& 1 O fE{RuEf L7z, 308 A Z FHXHEEE (RH)
WEIR DT 2 —ZNIZ AT, ERENPHIRREIZE L2k, EERE LIRS HSI B 2 F 1
LD LT HOREEITR o1, ZDH%, AMBREEZ IS (103 °C, 48 IFfE]) | 2z HE &
ZWE L=, X 5IZ, Partial Least Squares (PLS) [FJR T IZIHESWTHERA L7z b /) M OEKE
& HSI 28 CHIE L2 RIN AT b L E OBMRE R L, iR - BB T 2N o
O KRSATIERZ AU T 5725, RH 95 - 99%ICFIE L7=F o7 —% A &1 -5% I[ZFiE L=
TV —42BEMHE L, [ULIREEOREB 27 v 7 —% A 122 B kE L=, T
—X B IZBE) L=, TD%, BB ZBMEMICEY B L, fifdm e ATICEROI L, £
DOWrIE z TR HST 1 A 7 Tie Lz, SO0 eI & /KR FRleT vV 2mA L, M
NOREGKOE LD TAL 2R AT (RICHEZT 7 —4% BH ADIEIZHIT-72), K
Moz BF 2 KSBEEEDET MEAIT o720, 2 Ba—% RICRB AR L7 3 koD
ETVEAERK L, dTARIE HSI {EIC K > TR ONTEMNOREA KSR O/ biERZtic, v 3
2 —1arDORT A= EFE L=, KMWEOKSBENL Fick D1ER, Z3&#1% Fourier ™
EANCHEASNWT, 0.1 BB OMEHRE SIREZBEVIRLU TR L, ZofEIT, METL2ER
& OFXHEE SIREO AR Z W THER TIT-o 72,

3-2. WS L DO H - Bl OB

M OZEI FHR & FEREfl v > 2B THHAIT B 720 AME O 3 RTIIRE L OO 25504 &
FEIL . BN O D72 Tterative Closest Point (ICP) 72 ED 73U AL L - THEHE L
Too Fio, FHAFER O Z LI ONT, b=V B2 W T 3SRITIRBAE S AT MM LD R
AEEAToT-, EHIC, X MCTHRE L FEME L, AMNEOE LR X &R LT,

3-3. Al ¥ 2 b—ya VB ED20FR - BN THIET L OREE

HHK « fEAKOZEMIAT EMOERAERIC, AREFRE, Al 872 E oAb E MO
- DT ZEAT o7z, Flo B LOAMEEZ Ml L. s ) 8RR CEBRICAE 208
Fr BFLORIL & DG ATV, KGO0 L OERIBEDNRT A =R B2 2R 56 I 2 b —
va kgL,



4. WFIEERS

2022 FEIC TR NA 28— T N T A A= 7 (NIR-HSD) (2 k> THELNT-#M
WD K53 ﬁ@TﬁkF%%m I,V 3alb—yaryOnRT A= BPE L CHBMENE VAR
BT T VOREICRII L2 (K1), Z0OFT VTl I8 13 /8 O EL 0 s A5
BENWZ & @QBABETICON TAMBREI ORBRRKE R2ARNAE TS Z L7 EORMMNE
HfEE —FLTWDZ & 2R LT,

WRiE - Bt iR B FE J’alﬂ'éﬂtﬂlﬂ*ﬂd)ﬂ(ﬁ"*ﬁw% BT

22
8.
A AT CT R R e e
L 1 ; 16 L 1:0.1
18 | 'T'Fﬁjﬁ ! i b §
216 | 4 '
Te gt 8§ =, 8 AKE
Simulati H
Q14 s S 2. Q x TH{E
m HSI
12 4 60mm HS! 8 :
g S g : 3 -
10 2 $
§ S Eﬂﬁ _ SR h Wﬁﬁﬁ
2 4 5 1 2
Sample number ! Sample number
« i
i ‘ L
1 min 58 min 142 min 184 min

21.0% 18.5% 16.2% 15.1%

\
\ \
*‘. {
| | |
1 min "35 min 390 min \ 602 min
20.6% 18.8% . 16.4% 14.8%

\\ f
\ \) ¥\ !
i N
'al"d' it |
2% o bt bty-hil z:

X 1. NIR-HSI {EIZ & BN DK 5541 @ ml AL AS 5

\

| ! NJL, !hmll&@

N 10‘2 min 3072 min
QA% 17.4% |6 G'h

MC(*)
492 min ‘ 1038 min 2277 min \ Rsoesmm
102% 134% 17.9% "/175%

2RI RREE © 1mm/pixel

2023 HEFEIZIE, X R~ A 78 CT B ARMOKDBE#HZ L Il —vaT52 LT
R LT-, FEM AT T3 2 = L—3 3 > LT E7KR5AA 7S NIR-HSI CTHEM| L 7-82EP A D&
KEHAHE L —HLTWD I EEMER LT, T2, AMNE N DINET 2 & AKDSEFI DI D>
SOMBL D /NEoT=(M2), EHI NRH&&JOTH%%%HW®K AR LUNX
ﬁCT&mioT%%héﬁ®§%%$  ARRERESCAIFZE 2 AEA LT, mEB LW
BALDTRET L OREFEIC Mﬁ%jxlw Pl ORI > T, AFEORKNTH S
[IERG LG K RME T, ARERES Al ZHIZ X > TAMEEBEREOET U] ITKEH]
HELIZEWR D, SOLRDIREEED D Z LT, EKREOEENZ L DKM OEINIEAEA T =K A
DFRIARC, Bl 72 BRI OMESLIC b IIFF TE D,



Ialb—YavEMT Y EUTRBRDOLE
B = : MC(%)
- R . : 15
e~ ) o m— ==
7&222% “ : } —7 | Yoo
= <
, e 4 L | t an :
: B
B8 ] — MC(%)
15
yEalL—vay L
;]! lh.l l "
ﬁﬁnmea; | BB 5
Ik BTV ELY

| ZOBORBRAEIL | RRFETHERAH L VERBELEE

Drying time: 1 min 58 min 142 min 184 min 404 min Drying ez { min  S8min PR AR o da w0
MC:207% 19.8% 192% 174% 159% o 8% Ry Bok

m oW i \’tj @ W Wl

K2 . X#~A7nv CTEREBENOARMOKIBE#Z I 2L —a

R I

,é-c.. —

Deep learning-based image registration

Image registration is the process of matching corresponding points between two or more images,
which were taken at different times. The purpose of image registration is to ensure that the same
features in an image are in the same position in different images. This allows further analysis or image
processing operations to be performed
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