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Intelligent systems for recognition of wood species have been developed to identify woods according
to some features, particularly wood anatomy features such as vessels, perforation plates, parenchyma
and other features. It is expected that such a process can be done automatically by a computer without
any manual intervention.

Some of the latest intelligent recognition systems are based on macroscopic features such as color and
texture in macroscopic images.The advantage of these systems is due to the simple process. Neverthe-
less, information obtainable from macroscopic images is limited and is not sufficient for identifying a
wide range of woods. Therefore, information from microscopic features is necessary for accurate clas-
sification of species in a wide range of woods. This study is the first trail to process such microscopic
images for automatic wood species classification.

The International Association of Wood Anatomists (IAWA) published a list of microscopic features for
hardwood identification. From the list published by IAWA, we can find over 100 features that are used
to identify hard wood. This list is widely used in wood species recognition. However, all these features
are useful not for computers but for human inspectors. Many of them are difficult to be handled by
computers directly. On the other hand, a computer may give a satisfactory classification performance
with few of these features, so that feature selection becomes one of key techniques. Feature selection
also helps to reduce time and labor for measuring the values of the features. We therefore focus first
on investigation of the most important features according to the domain knowledge.

One of most promising features is vessels. The vessels of hard wood appear as pores in a cross section
of wood slide. The size, distribution, combination and arrangement of pores are important to recognize
the species of hard wood, and the pore distribution in particular contributes most to recognition.

In this dissertation, three different sets of features about pore have been examined in detail: the first one
is based on diameter change of pores, the second one is based on nearest pore pairs and the last one is
based on size information. Three different classifiers of support vector machine (SVM), Naive Bayes
and C4.5 decision tree were also compared in classification performance with the three feature sets.
The acceptable recognition results were obtained by some combination and the possibility to improve
was discussed. There are eight chapters in the dissertation. Chapter 1 gives a simple introduction
of this research; the background can be found in Chapter 2; the images and the database used in the
research are introduced in Chapter 3; Chapter 4 explains how to segrhent pores from wood microscopic
images; after segmentation, the algorithms about feature extraction and wood species recognition are
introduced in Chapter 5 and Chapter 6 respectively. Chapter 7 gives an other effective feature set and

its performance with different classifiers. Finally, the conclusion is given in Chapter 8.
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BN EIAERIE CNETICORA BT ERIEICH L TE OHEBE L TEL Bh TN
Z—EBHIE, NEREEORED SHBE VRETREHFANER T F A M ELEH LD B
MEETZDOMRZRLT WS, LA L, ZNTEHIRA, KL T2 S, KRR ZFD
—DTHEIAMPBEER > T-HRTH 5.

KRG K E I EFUERE (soft wood) & I HERE (hard wood) D ZDICHF Hh, T HICHIA L HHIE
NEFICHBERBICRE. KM ORI N E CRICEMRICK DTN TED, ZERYIMHEOX
e FHEND L LTV —7, IERIEOBELHHk ERIE, & B8 NDELIIEE > TETEHD,
BUCHDOI D EBEFENRREEINTVS. LA L, FNSRNETHETE 3T 70 L)L H
ZHALTOS1OMATEICIR D BV, 2D, KFRTE MR T T, EMEEICL DB
N3 7 LAN)VORHMERHELESEAREZRE Ul BRI, MIoBEOR R E R8T
(porocity) 7 ¥Z1T o 7z,

Kbt 7% 57819 5 7= D DR (1S 1 & IAWA (The International Association of Wood Anatomists)
NEEDELDOTELEEZBET. TNODAETINEDOL 2 EMRODANMFIATEBHEDOLDOTH
D, HEEICFATESLDRADHV. ZC T, AMETRET, EO XS BRES M LY F
FeRRIICEID ZRE L R E LT, ZBHOERIC X D 4 U B ZD0D4E# (growth ring) DRI
KRBT BEIL (pore) B D, BILOKE X DA, Z L THHHEELFENNDICKBC L
KRt W e, £7, BRBEEELNSEBELEMHTAC LIEIFNECHLUVREETRW LTI NT:.
% T, ZFEHOE L4 Ring, Semi-ring. Diffuse, D/ BRIEAE K - 7-.

AT, O 1 ITHEIRT R, T E TORES@ZN 2 S TE LB TVAS. I 3 WiTH
Hedifi Lk, B4 BCRARBEBMNEET 2EMBESTEN) SELOARZID K4 UE (L5 X
YT=va) KU TRRFEDORREZECH LVWABRERLTVS. $ENT T r0Y— LT
BNB, HEZRE, bIDICDAEN > TV AEERIT 2 EHRUHEERZFIF T 2. QKo< 2 Y
ZROWTHENE T A 0PV — BRI T 2000, BRICKDILDKRZEIHE LT B EBE
ETAXDTATTEBIILEV. ZT T, RAVY A AEBRIHEGEEEAREELEL, AFIC
KO EBETRVEREBDIC LICHILTVS. B 5 ETIE, BILERNNO-SONMERZ
WMUTVS TSR E D, LOMERTEERGOMENTENEFNELHL kv, Ly
L, MAROBBEICK > TRERMDIZLALRIRWEEEH D, EHomEIZILOMH L T8 L
V. e, BBREEMAV TV ARSI A RNOBELREL RS, 22 TAPETIR, KEHOIL
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ORI, JHEZOLY PO —NRE /N X2 5EHE ROV TEROAAEEEL T
%. EHIC, MIERDEBEHAHIC 30 BEICH D L, LD CEEMNE) KEEDIRICHTEZ S T
ET, EMOB-MTH L FMELCEINTER T EARL, RENIC, AN LEHEESR
T ZAHARBUBLTWA 6 ST IO A NS LA Z VT, &< HIS M- =5
DRI & D BUEREITo TV 5. ZOBR, EOBRE L ITEFFASOMIERRT L, TEREE
THI 82% DFHMEEBTVS. EFFRTELHIDHEH L WFINSHH L EERT L L, ChidbhsE
EHEDOWIHERLEAS. THICRERDRENZHETH S C4.5 DNBEEENELEDOER

CEAUNENTLERLTWVS.

A X BRI TICF 2dE5N 5.
L. AMOFMZ 7 EANORHNO L LT, BB EAEICBI 2EILHOEMELRZBE  LDER
MaaEL, BRTHI A —HDFLHEERRE L.
2. BODOEMEREZRIT - Fo. {MOMBMEIET 5 2  DEBN 5 KE X DE S L2 HEYICE
DHTEICEFEZRELZOMREMRE Ul £, ERAEFESTICEMAT TV EER B AL
KNZEEZWEDHFEZFICIRE L. i, AMDEICBES T, FJLROMEBICEH T 50k
BZOBICEHMRDH B LHFINS.
3. BAMEICHET 2 IRERFEOMARIL 80% BRETH S L DD, 5%, DR L DA EDEICLD
A THEREAM PEET A SRR 2R U .

INZLET BT, H A&, REDEANO T ARSI & LT, )R8 2175 & L & icpigil
N — v E#EE N ZRARL, AT TEMBERFBIC L2 =20 EOHEH»BHICHKIN L .
Ko THER, LBERFAEL (FRRY) OZMEREEN2ERH LD EEDHD.
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