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ABSTRACT

The recognition of wood species is needed is margasa like construction industry, furniture
manufacturing, etc.,. The wood is traditionallyssdied by human experts. But human identificatain
wood type is not accurate and the manual identificais a time consuming process. So in this study,
an intelligent recognition for identification of wd species was developed. This study uses image
enhancement as a preprocessing techniques andausesy method which divides the image into
several blocks known as image blocking. Each blscéxtracted using grey image and edge detection
techniques. The Grey-Level Co-occurrence Matrix @B is used as a texture classification
technique. The GLCMs are generated to obtain tHesgures: Entropy, standard deviation and
correlation. The classification technique used tassify the wood species is correlation. Our
experimental results showed that the proposed rdettam increase the recognition rate up to 95%,
which is faster and better than existing systemcilgives 85% recognition rate.

Keywords. Image Enhancement, Preprocessing, Wood Identificaterey-Level Co-Occurrences Matrix,
Correlation

1.INTRODUCTION All the wood species has different texture, stringt
density, hardness, odor, color. Texture is one of
There are more than 15,000 indentified species ofimportant characteristics used in identifying thgeats in
trees on the earth of which most of them are inanimage (Hasaet al., 2013). Therefore, the classification
tropical regions. With high diversity of wood spesj wood species based on texture classification cara be
the classification of wood species became important reliable solution to solve this problem.
Wood Classification is also important for wood-bdse In previous research (Guratial., 2013), the system
industry. Also some of timber traders mix different identifies the species of wood using the textuealdires
types of wood to increase their profit, so idewafion present in its bark. The captured image undergoes
of wood is very important. preprocessing techniques. GLCM is used to retribee
Wood is traditionally classified by wood (human)- features of wood species. The features are energy,
experts. But it is impractical and cost-effectiva fa entropy, contrast, homogeneity, angular second mame
human to analyze and identify the wood specieso Als Classification is done using correlation technique.
human identification of wood type is not accuratel a The research conducted by the (Hazra, 2011), have
the manual identification is a time consuming pssce designed an automatic wood recognition system using
(Gurauet al., 2013). Human experts are not abundant in Visual System Development Platform library (VSDP)
market to meet the demand in the industry. HenceAfter capturing image, two procedures are used to
automatic wood species recognition system is reguir enhance image quality using VSDP library, image
and is capable of reducing the errors caused bysharpening and contrast enhancement. The feature
traditional wood identification system. extractor used is GLCM. Artificial Neural Network
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using the back propagation algorithm is used to For training the wood sample, image enhancemetfieis
classify the wood. first step. It is done to improve the quality oétimage.
Wood identifications are necessary in the manysarea The image enhancement techniques used are contrast
like construction industry and furniture manufaatgr enhancement and image sharpening. Next blocking
In construction industry, choosing the right woedrery ~ method is applied that divides the images into s@ve
important mainly. In construction industry, woode a blocks. RGB image blocks are converted to grey Enag
mainly used for constructing the roof truss. If theod blocks. Edge detection is applied to grey blockie T
materials are not strong enough and used for amisly  features are extracted from grey block and Edgectted
the roof truss, part of the house may collapser &te 5k For each wood image, the features are ertiac

\?v%r(i)%d u(;;(tjimrr?ﬁsltn Jgrzir:g;inmp?rnoup:zlﬁ;u:‘g]rg m t;]r?uzgguringand stored in a separate flat file.The extractedifesiof
the chairs, table and cub-boards (Bremanath, 2009)a wood image are compared with the features egttact

e T —“from the test image during testing process. Théntgs
Verification of wood species is important to avoid . . o .
e process is made very easy by identifying the caticaet
unnecessary loss for manufactures. Identificatidn o

wood species can also be used in other areas such a value between the test and the train image.

« Determining the type of wood fragments from a 3. WOOD SPECIESRECOGNITION
crime scene

« Determining the material used in ancient  This study can identify 10 Indian wood species rigme
architecture jack, rosewood, sandal wood, satin, sal, mahogany,
. Understanding the ecological information of an area Mulberry, oak, iron wood and teak (Tewal., 2007).
to study the relationship between the species 3.1. Image Acquisition

The primary objective of this study is to explohe t
possibility of developing a system which is able to
perform automated wood recognition using the conhcep
of image processing (Ardian, 2012).

This study has to achieve the following goals:

The system has been set up to acquire the image of
wood using high resolution digital camera. The cegd
image size is 128024 pixels. Then image has been
cropped into 508500 pixels. This study can identify 10
Indian wood species. Each type consists of 100 é®ag
+ To use a low cost equipment to identify the wood derived from wood samples. So totally there woutd b

species based on its microscopic features 1000 images. These 1000 images are used for tgainin
« To use a new method of image-based recognitionand testing is done by using five images of eage.ty

system for wood type identification by dividing the Thys for testing we would have 50 imagdsble 1

wood image into several blocks shows list of wood species that can be identifigdHis

This study is organized as follows: In sectionwg  Study along with their scientific name.
pres_ented the m_ethodology of the prqposed system. I35 Image Enhancement
section Ill, experimental results are discussetb¥etd

by conclusion in section IV. It can be defined as conversion of image qualityg in
better and more understandable level for feature
2. PROPOSED METHOD extraction. Image enhancement is the improvemént o

digital image quality (e.g., for visual inspection for

At the outset of the process which is given in the machine analysis) without knowledge about the s®urc
Figure 1, the input images for both testing and training of degradation (Khaligt al., 2008).
are acquired using a high resolution digital camera  Image enhancement will:

Before the wood images are tested for its relevant
species, it is mandatory for the system to be éiwith
all possible species available.

The data is a collection of images that has beén cu’
into 50x500 pixels. Authenticated wood samples were
obtained for testing and training the data. Befesting In this study, contrast enhancement and sharpéging
the images of wood, the wood images have to beeiai  used as image enhancement techniques.

Improve  the interpretability or perception of
information in images for human viewers

Providing better input for other automated image
processing techniques
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Fig. 1. Proposed wood recognition system

3.2.1. Contrast Enhancement for processing scientific images such as X-Ray &sagr
satellite images. It is also useful to improve ileia

Contrast enhancements improve the perceptibility ofphotographs that are over or under-exposed. Contras
objects in the scene by enhancing the brightnéfesetice enhancement processes adjust the relative brightoed
between objects and their backgrounds. It's a usadthod darkness of objects in the scene to improve theility.
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Table 1. Name of Wood Species top left block , the top right block, bottom lefiobk and
Name Scientific name the bottom right block.

Jack Artocarpus heterophyllys .

Rose wood Dalbergia sissoo 3.6. Edge Detection

Sandal wood Santalum album

Edge Detection reduces the amount of data and

gafin Chhloroxylct))n stwietenia filters out useless information, while preservirfget
Mzho an sSvc\)/{gtaérr\?a era?]a oni important structural properties in the image (Pamd
Mulbegrryy Broussanetia pagyrifera Scotti, 2010). Edge detection is needed because
Oak Quercus alnifolia important features can be extracted from edgesnof a
Iron wood Carpinus caroliniana image. The goals of edge detection are as follows:
Teak Tectona grandis «  Produce a line drawing of a scene from an image of
) that scene
3.2.2. Image Shar pening « Important features can be extracted from the edges

Image sharpening refers to any enhancement Ofanimage (e.g., corners, lines, curves)
technique that highlights edges and fine detailsain ¢ These features are used by higher-level computer
image. Image sharpening is widely used in printng vision algorithms (e.g., recognition)
photographic industries for increasing the locattcast In this research, the edge detection used is Canny.
and sharpening the images.

Human perception is highly sensitive to edges and3.7. Canny Edge Detector

fine details of an image and since they are contbose . o
primarily by high frequency components, the visual Canny operator is used, because it gives the esghect

quality of an image can be enormously degradetiaf t '€Sults compared to other operators. Canny aim twas
high frequencies are attenuated or completed recnove discover the optimal edge detection. Canny algurith
In contrast, enhancing the high-frequency companeht funs in following steps: 1. Smoothing, 2. Finding

an image leads to an improvement in the visualigual ~ Gradients, 3. Non-maximum Suppression, 4. Double
) Thresholding, 5. Edge tracking by Hysteresis.
3.3. Blocking

_ _ , , 3.8. Image Blocks (Edge Detection)
When working with large images, normal image

processing techniques can sometimes break down. The Image blocks is the images converted from RGB
images can either be too large to load into memory, images into gray image, which consists of theifulge,
else they can be loaded into memory but then be todop left block, the top right block, bottom leftosk and
large to process. Blocking is the process of diwidine  the bottom right block (Gasiet al., 2013b).

RGB im_age into several _blocks (here four blocks) of 3.9. Feature Extraction

equal size. Image blocking method is expected to

reduce the number of features used and increase the In this study, the wood features are extractedgusin

recognition rate (Toet al., 2009a). Gray Level Co-occurrence Matrix (GLCM). It is also
referred to as Gray tone spatial dependence matrix.
34. RGB to Gray There are a total of 14 features for GLCM. Among th

RGB to gray is the process of Converting each b|ock14 features, 3 features are used in this Studydognize
RGB image into gray image. This stage is done adet the wood species. The three features are Entropy,
at a later Stage that requires the image of a@@ The Standard deviation and Correlation (T@lﬁl, 2009b)
rgb2gray converts RGB values to grayscale values by3.10_ GLCM
forming a weighted sum of the R, G and B components
Also rgb2gray converts RGB images to grayscale by Itis a tabulation of how often different combirmetiof
eliminating the hue and saturation information whil grey levels occur in an image. GLCM calculates how
retaining the luminance (Gasknal., 2013a). often pairs of pixel with specific values and isgecified
values and in a specified spatial relationship pécuan
image and creates a matrix and then extracting the

Image blocks is the images converted from RGB statistical features from this matrixigure 2 shows a “test
images into gray image, which consists of theifulige, image” and the values are image Grey Levels (GLs).

3.5. Image Blocks (Gray)
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GLCM texture considers the relation between two 0o 0 1 1
pixels at a time, called the reference and ----
the neighbor pixel. In the illustration below, the
neighbor pixel is chosen to be the one to the east----

[
[
—_
—_

(right) of each reference pixel. This can also be
expressed as a (1,0) relation: 1 pixel in the ection,
0 pixels in the y direction.

The top left cell will be filled with the number of
times the combination 0,0 occurs, i.e., how mame$
within the image area a pixel with grey level Oi¢gidor
pixel) falls to the right of another pixel with gréevel 0
(reference pixel). A different co-occurrence magkists
for each spatial relationship (above, next to,
diagonal) Figure 3 shows the matrix framework for the
east (1,0) spatial relationship.

3.11. Features

There are a total of 14 features for GLCM. Among th
14 features, 3 features are used in this studgdognize
the wood species. The three features are Entropy,
Standard deviation and Correlation.

3.11.1. Entropy

Entropy is a measure of orderliness (how regular
(orderly) the pixel values are within the window)is Fig. 3. GLCM values for the given image
a statistical measure of randomness that can lbtose
characterize _t.he texture of the image. Entropy is  cglculate the average values pixel matrix m x n
usually classified as a first degree measure, botisl pixels:
properly be a ¥ degree. The maximum value of ENT
is 0.5. The formula is:

[
[
L
7%

Fig. 2. Test image and its gray values
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Calculate the standard deviation:

3.11.2. Standard Deviation

It is used to measure the distribution of positarel
negative values of a member to the average valuwdl of

Std_\/(mx n)- 1Z 2 (@li,]1- mean]

the members. - , 3.11.3. Correlation
To calculate the standard deviation following steps
are used: It is the measure of how a pixel is correlatedto i
Calculate the total amount of values of all theefix  neighbor over the entire image. Range of value for
of a two dimensional matrix m x n pixels: correlation is O to 1:
m n o G-1G P (i X
Total=3 > ali] Correlanon-zzj{ b PGED £ 1 X,
i=1 = =1 = G, %0,
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3.12. Classification using Correlation than 95%. The trained images results are
i . stored in the database.

The correlation texture measures thg Ilngar The tested images vales are compared with the
dependency of grey levels on those of neighboring,ajyes of trained images. If trained images value
pixels. The correlation is a measure of associationmatches the test images values then the name of woo
(resemblance) between two images to find thoseéquart  gpecies will be displayed. For testing we éhav
that match according to the measure of correlationysed five images of each type and so there are a
(Khalid et al., 2011). The formula used to find the total of 100 images were used for testifggure 4
correlation value is: shows that the correlation value of tested image

matches with the Sal, the tested image is idieatif
: o as Sal wood. Th&able 2 shows the correlation value
R= 2. (x = Avg () *(y ~Avg (y)) of ten wood species.

2 (x=Avg ()% * S (y ~Avg(y))

Table 2. Correlation values of wood species
Correlation value

where, R is a Correlation factor, x representsuiesst ~ W00d species

of trained wood image and Y represents features Ofggltin 8-;2;2
testing image. If both images are identical thewiR Mulberry 07174
be 1. Mahogany 0.2321
Iron wood 0.6951

Rose wood 0.0177

This research can identify 10 types of Indian wood Teak 0.1545
species. In this research three features are used tOak 0.5652
recognize the wood that provides the accuracy afemo Jack 0.0812

Intelligent Recognition System for Identification of Wood Species

Recognize Wood Type

Training Images Testing Image

File Path Correlation Valug
0:2321
0.7174
0.0812
0.5652
0.0177
0.1a18
0.8823
0.1545
0.69145
0.3954

Imade Recodnized and Identified as £

Fig. 4. Recognition system that identifies the tested in@g8AL wood
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system was designed to be cost-effective. The myste nearest neighbor. Int. J. Sci. Eng. Res., 4: 50-55.
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