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Abstract:  Fabric is recognized with the help of its brightness and structure. In this paper, an automated fabric classification system 

is presented to detect and classify fabric material. The classification is carried out on eight types of fabrics. The early work suggests 

manual feature extraction which is now automated with the luminance property extraction and texture feature extraction using 

Gabor filter. The classification is experimented using nearest neighbor technique with variation of four distance measures. The 

combination of texture features extracted using Gabor and luminance feature gives good accuracy as compare color and texture 

applied separately. 

 

Index Terms - Fabric classification, Luminance, Gabor filter, K-Nearest Neighbors Classifier. 

1. INTRODUCTION 

Clothing outfits are those used to make clothes to complete a garment product. Thread is the first material used to make the 

garment. Thread makes the fabric material that latter used in making cloths. Fabric materials are categorized into Woven Fabric, 

Non-woven Fabric, Knitted Fabric, and Braided Fabric. Woven fabrics are produced by intersecting two or more sets of straight 

threads which cross and interweave at right angles with each other. Experiments are performed on woven fabric material images 

such as Cotton, crepe, chiffon, georgette, synthetic, wool, linen, and silk fabric material images. Woven fabrics are created with 

one of the three basic weaves – Plain, Twill, and Satin and Sateen Weave [1].  

 

   

 

 
 

 

 

 

         Figure 1: Samples images of textural fabric material 

 

The fabric has distinct parameters employed for fabric classification as thread and twist counts, weave pattern, the hue of 

thread and its effect, and tightness of fabric material. [2] Fabrics have different materials, colors and textures. 

There are many ways used to obtain information concerning fabric properties. The most popular methods are FAST, Kawabata, the 

L&M sewability tester, and the Hatra sewability tester.Fabric Assurance by Simple Testing (FAST) is an arrangement of texture 

objective estimation for evaluating parts of the appearance, handle, and properties of textures [3]. This framework utilizes a layered 

security test and three instruments: a pressure meter, a bowing meter, and an augmentation meter.  

Kawabata testing (KES) is a technique for texture objective hand assessment. Four machines are utilized to give data on texture 

elastic and shearing, bowing, compressional, and surface properties. The KES properties have connected with the sewing execution 

of certain textures [4].L&M sewability analyzer is a contact device that utilizations top needle entrance force as a proportion of 

texture sewability; the pinnacle force is recorded for 100 needle infiltrations. The times the pinnacle force surpasses a specific limit 

is utilized to decide whether texture harm will happen during clothing gathering. 

These tests are offline techniques for securing data about the texture. The Hatra analyzer is utilized while sewing, however the 

gadget is implied as a fast screening test. The L&M analyzer reproduces the texture/machine connection, yet it is utilized at just 

100 fastens each moment a long way from modern velocities of 4500 lines or more each moment. None of these gadgets was 

planned to permit the sewing machine to adjust. 
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Every surface of texture material has a specific feature that recognizes it from others. The attributes should be visible from the 

winding around example or surface. Numerous textures have different luminance esteems yet have similar surfaces. This sort of 

texture material can be assembled in a similar class of texture material. The motivation behind this experiment is to find the best 

component extraction technique that is utilized in texture arrangement which consequently orders an obscure texture with the 

assistance of another examination field-design acknowledgment. The target of example acknowledgment is to foster the hypothesis 

of arrangement or acknowledgment in view of mechanical cycles.. In this paper, Luminance and Gabor strategy with KNN classifier 

is utilized to consequently order eight classifications of textures Cotton, crepe, chiffon, georgette, engineered, fleece, material, and 

silk. 

In this paper the proposed work focuses on extracting color feature using luminace and texture feature using Gabor filter. The 

classification is carried out using k neighest neighborhood mechanisam. The results are demonstrated using  Euclidean distance, 

Manhattan distance, Chebyshev distance and Minkowski distance mesures. 

 

2. LITERATURE REVIEW 

 This section contains review of existing literature on material classication. The work in the field of color and texture based 

identification of fabric materials is reviewed. 

 Stylios et al. [ 5, 6] investigated using neural networks in a limited way to learn a correlation between fabric properties as 

determined offline, and a subjective assessment of seam pucker and sewing damage when the fabric is sewn. This is an interesting 

application of neural networks, but fabric information is still collected off-line. Little et al.[7] defined sewing dynamometer is a 

novel test device to measure the fabric/machine interaction. The sewing dynamometer is a sewing research tool, but the data 

collection scheme described is too slow for continuous on-line use. Ravandi et al. [8] recruited Fourier revise to survey fabric 

appearance characteristics consisting of directionality, standing out string mass, and string situating in a plain weave. 

S. Thewsuwan et al. [9] presented preprocessing techniques for clothing classification system which are based on local binary 

pattern (LBP) and Gabor filters.LBP-based and Gabor-based methods are adopted to preprocessing for generating the information, 

and analyze the clothing properties.Jing, Junfeng, et. al. [10] proposed an automatic and real-time classification method to analyze 

three woven fabrics: plain, twill and satin weave. The methodology involves two approaches to extract texture features, The 

philosophy includes two ways to deal with extricate surface highlights, that is, gray-level co-occurrence matrix (GLCM) and Gabor 

wavelet.  
Lakshmi et. al. [11] et. al. proposed strategy build iterative sub testing image from the noise eliminated image. The image is 

applied with Gabor channels to eliminate the noise.Li-Yu Hu et. al. [12] described KNN classifier different distance measures.The 

author reasons that there is no definite distance work for all thedatasets.Author conclude Euclidean and Minkowsky distance 

measures gives accuracy practically same. It was noticed K-NN execution not impacted. 

Christoph Palm et al. [13] noticed the color feature shows to enhance intensity and intensity independent-pattern of texture 

features. Gabor features Concerns phase energy which complements amplitude energy and shows similar capabilities.Hiremath et 

al. [14] introduced a technique utilizing the variety, surface and shapeincludes and accomplish a superior recovery execution. The 

picture isolated into a non-converging square of a similar region. Snapshot of variety and surface as Local descriptor gauges utilizing 

Gabor channel. Variety, surface, shape highlights used to produce a proficient trademark for picture recovery. 

Kang. et al. [15] proposed to classify the three woven textures: plain, twill and silk weave. 2-D wavelet change was utilized to 

acquire low recurrence sub-picture to lessen the examination of texture pictures. Then, at that point, graylevel co-event lattice 

(GLCM) and Gabor wavelet were embraced to remove the surface highlights of pre-handling fabric image. At long last Probabilistic 

Neural Network (PNN) was applied to group the three fundamental woven textures. The exploratory outcomes show the way that 

the proposed strategy can consequently, effectively order woven textures and get precise grouping results. 

 

3.  SYSTEM ARCHITECTURE 

The proposed system for fabric classification aquires images at 1800 x 1800 pixel size containing fabric. The fabric part is croped 

insize 224 x 224 size from aquired image. Thext phase is extraction of features. The step consist of two sub steps one for extraction 

of luminance features and another is to extract texture features using Gabor filter. It generates output feature vector containing 

images in the form of a feature vector which can be used to understand category of fabric. K nearest neigbor classifier is implemented 

in the next phase. Finally it outputs class of fabric with respect to its distance with training samples. Figure 2 shows architecture of 

the system. 

The dataset is prepaired using of 4000 fabric images taken from the online shopping website.Images are extracted from websites 

with size 1800 x 1800 pixels . The eight fabric material categories were used for the experiment. Each material consist of 500 

images. 300 images from each dataset were used for training dataset and remaing for tesing dataset. . The images were cropped and 

resized into patches of size 224 x 224 pixels  before using it for experiments.  
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Figure 2: Architecture  of the automated fabric material identification system 

 

4. FEATURE EXTRACTION  

The features are extracted by extracting the luminance color property and the structural properties by applying Gabor filter to 

extract texture features. 

 

4.1 Luminance Feature Extraction 
Luminance is the brightening of the variety. Luminance gives illuminance information of an image without color [16]. Brightness 

is one of the most important pixel attributes. It is a value that significantly changes with respect to other pixels, for example,  contrast 

[18]. Increasing or decreasing Luminance values makes colors lighter or darker, respectively [17]. Luminance, which is defined by 

redness, greenness and blueness as follows[19], 

Y𝐿𝑢𝑚𝑖𝑛𝑎𝑛𝑐𝑒  ⇐ 0.3𝑅𝑒𝑑 +  0.59𝐺𝑟𝑒𝑒𝑛 +  0.11𝐵𝑙𝑢𝑒   ----------------(1) 

4.2 Feature Extraction using Gabor 
Gabor is a linear filter used in analysing structure of any texture, Gabor is a convolution filter representing a combination of gaussian 

and sinusoidal term. Gaussian components provides the weights and sine component provides the directionality. Gabor can be used 

to generate features that represents texture and edges of an images. The 2-D Gabor function is typically defined in space domain as 

[20] 

𝐺𝑎𝑏𝑜𝑟(𝐴,  𝐵;  𝑙𝑎𝑚𝑏𝑑𝑎,  𝑝𝑠𝑖,  𝑡ℎ𝑒𝑡𝑎,  𝑔𝑎𝑚𝑚𝑎,  𝑠𝑖𝑔𝑚𝑎) = 𝑒𝑥𝑝 (
𝐴′2

+𝑔𝑎𝑚𝑚𝑎2𝐵′2

2𝑠𝑖𝑔𝑚𝑎2 ) 𝑐𝑜𝑠 (2𝜋
𝐴′

𝑙𝑎𝑚𝑏𝑑𝑎
+ 𝑝𝑠𝑖)            ----------------(2) 

where, 

𝑥 ‘ =  𝑥𝑐𝑜𝑠(𝑡ℎ𝑒𝑡𝑎)  +  𝑦𝑠𝑖𝑛(𝑡ℎ𝑒𝑡𝑎) 

𝑦 ‘ =  𝑥𝑐𝑜𝑠(𝑡ℎ𝑒𝑡𝑎) +  𝑦𝑠𝑖𝑛(𝑡ℎ𝑒𝑡𝑎) 

 

 lambada→wavelength of the sinusoidal factor 

 theta → orientation of the normal to the parallel stripes of a Gabor function 

 psi → phase oset 

 sigma → sigma/standard deviation of the Gaussian envelope 

 𝑔𝑎𝑚𝑚𝑎→spatial aspect ratio  

 
It outcomes the texture features wavelength, orientation, phase offset, sigma and aspect ratio [21]. 
Wavelength(λ): Cosine factor of Gabor filter is wavelength.  

Orientation(θ):Rotation angle of a Gabor function. Its value specified between 0 and 360 degrees are considered Valid values.  

Phase Offset(ψ): The phase offset indicated in degrees 0 and 180 relate to fixate symmetric 'focus on' and 'focus off' capacities 

and - 90 and 90 correspond to against symmetric capacities.  

Sigma(σ): The σ relies upon the transmission capacity. The default σ of transmission capacity is 1, implies σ and λ are associated 

as follows: σ = 0.56λ. The transfer speed is conversely relative to σ.  

Aspect Ratio(γ): Aspect ratio specifies ellipticity support of Gabor. The γ value is 1 then its circular support. The, If γ value is 

less than 1 then support is parallel. default value of γ is 0.5. 
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5. CLASSIFICATION USING K-NEAREST NEIGHBOR  

K-Nearest Neighbors Classifier analyzed the number of neighbors and calculated the distance between them using four distinct 

distance metrics which combines both the approach and tries to find the class of an image.The distance can be computed between 

two scenarios using distance function 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒(𝑎; 𝑡), where a and 𝑡 are objects with m features. 
 
Euclidean distance :It is lenght of segment connecting two points. 

distance(𝑎, 𝑡) = √∑ 𝑎𝑖
2

𝑚

𝑖=0

− 𝑡𝑖
2                        − − − − − − − − − −(7) 

Manhattan distance : also called as cityblock distance calulated on grid pattern. 

distance(𝑎, 𝑡) = ∑|𝑎𝑖 − 𝑡𝑖|

𝑀

𝑖=0

                            − − − − − − − − − −(8) 

Chebyshev distance: It is grestest diffrence in two vectors longwith coordinate axies. 

 

     distance(𝑎, 𝑡) = ma𝑥𝑖(|𝑎𝑖 − 𝑡𝑖|)               − − − − − − − − − −(9)               

 

Minkowski distance: It is calculated alongwith diagonal and in n dimentional vector space. 

distance(a, t) = (∑ |ai − ti|
FM

i=0 )
1

𝐹               − − − − − − − − − − (10)           

 

6. EXPERIMENTAL RESULTS AND DISCUSSION  

The experiments using Luminance color feature vector, Gabor texture feature vector and Luminance +Gobor feature vector are 

carried out.  The feature vectors are given to K-NN classifier with changing the distance measure. Euclidian, Manhattan, Chebyshev 

and Minkowski distance are used to calculate the closeness in the fabric material. The classifier is trained on 70 percent of total 

samples and remaining samples were used for testing. The K-NN classifier is designed with iteration of value of k from one to six 

using euclidian distance. As at k=5 the results are maximum. The remaing distances are experimented at k=5. It is observed that the 

combination of luminance + Gabor based texture features outperforms the remaining two types of features.    

The following table shows the results with three feature vectors for four distances. 

 

Feature Type Distance Measure 

Euclidian Manhattan  Chebyshev  Minkowski 

Luminance  55.10 44.25 48.50 42.10 

Gabor  67.5 62.75 63.25 52.50 

Luminance + Gabor 82.25 75.60 77.50 72.50 

Table 1. Accuracy K-NN using four distance measures 

 

 

Figure 3. Performance of K-NN three feature vectors with varying value of k. 

The graph plotted above clearly indicates that luminance + Gabor based texture features gives maximum performance in every 

distance measure. The Euclidian distance gives maximum accuracy i.e. 82.25%. fabric wise analysis for eight types of fabrics is 

done by analyzing results for all four distances using luminance + Gabor based texture features. The table below shows the results. 
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Fabric Type 
Distance Measures 

Euclidian Manhattan  Chebyshev  Minkowski 

Cotton 78.7 73.7 69.7 70.5 

Crepe 84.8 75.6 82.5 76.5 

Chiffon 66 61 63.6 60 

Silk 86.8 78 79.5 72.4 

Georgette 85.6 80.7 82.8 72 

Linen 84.3 79.7 74.6 74.6 

Synthetic 89.5 78.6 85.8 75.7 

Wool 82.3 77.5 81.5 78.3 

Table 2. Fabric wise distance wise accuracy using luminance + Gabor features 

 

The accuracy suggests for synthetic, silk and georgette fabric type recognition is more as compare to other fabrics, While using 

Manhattan it is with georgette, linen and synthetic material. Georgette is recognized well because it has more luminance as compare 

to others and the texture by blueness can easily identify orientation and direction for synthetic, silk, linen and georgette type of 

material. Though crepe material has less feature values Chebyshev distance can identify it correctly. 

7. CONCLUSION 

Material recognition using color and texture can classify fabric with respect to the class it belong. In this paper, the material is 

classified using luminance level in color features and Gabor based texture features. The proposed work is carried out on eight type 

of fabric materials. Nearest neighbor approach is used for recognition. The performance was tested using four types of distances, 

Euclidian distance gives good results compare to Manhattan, Chebyshev and Minkowski distances.  The results shows luminance 

along with Gabor based texture features gives better results compare to color and texture features individually. The luminance and 

Gabor based texture features when used together with Euclidian distance gives 82.25% accuracy. 
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