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Abstract 

Digital image processing has been operated widely in industrial for correct automated inspection. Image 

processing is one such method that involves computer processing of pictures or images that have been rehabilitated 

to numerical form. This paper grants a critical review of the comprehensive work of digital image processing and 

analysis and their application to portion twist and its distribution in yarns, weave pattern, yarn color. Procedures of 

spatial & frequency domain use to citation twist angle and orientation of fiber on yarn surface correspondingly. 

Characteristics of weave extracted by Obliqueness (OB) and Orthogonality (OR) and yarn color design gained by 

diffused and replicated images. 
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I. INTRODUCTION 

Digital image processing is the practice of 

computer algorithms to generate process, communicate, 

and display digital images. Digital image processing 

algorithms can be used to, 

• Renovate signals from an image sensor into digital 

images. 

• Expand clarity; remove noise, and other artifacts. 

• Citation the size, scale or number of objects in a 

scene. 

• Formulate images for display or printing. 

Digital image processing and its investigation 

offers the most auspicious avenue to the future 

development of a rapid and consistent instrumental 

method for extent, analysis, and real time dynamic 

controls of abundant textile-process and textile-product 

appearances. Image processing technology is expressly 

useful in textile manufacturing and inspections, 

including texture evaluation and examination of textile 

surface characteristics. Computerized image capture 

and image analysis offer promising application and 

very rapid, correct and objective measurement of a 

wide range of textile-material properties. 

 

Digital image processing can be used for 

testing Cotton maturity, Cross section scrutiny, Trash 

satisfied, presence, Fiber crimp, Fiber distinction, Fiber 

diameter, Fiber surface property. For yarn it can 

testcross section, sameness, attendance, hairiness, 

spiral, blend analysis, spiraling tension. For Fabric 

Wrinkle, Drape, Pilling, Abrasion, Operational analysis, 

Non-woven structure, Knitted structure. Twist is an 

imperative yarn parameter that distresses the 

yarnphysiognomies such as strength, handle and advent. 

The twist dissimilarity in a yarn creates irregular 

decorations on the fabric due to dissimilar dye 

fascination levels because low twisted regionsabsorb 

more dye compared with high twisted regions ,the 

major reason for barre effect’ in fabrics. 

Conservatively, yarn twist is measured by eliminating 

all the twists from a certain length of a yarn and then by 

retwisting to the same twist as proposed by Bellinson 

and Ozkaya. It is a time over riding and destructive 

method, which can only be performed off-line. 

Recently, some computer vision techniques have been 

familiarized to measure the yarn diameter, twist angle 

and hairiness in a nondestructive fashion.  

 

A spatial technique is established to extract the 

twist angle finished the analysis of the yarn core image. 

Then, a Fourier transformation method is applied to 

yarn images to measure the Orientation of the fiber on 

the yarn surface. Lastly, a hybrid method that integrates 

occurrence domain filtering prior to spatial analysis was 

proposed. Yarn diameter is an imperative determinant 

of many fabric parameters and properties e.g. cover 

factor, porosity, thickness, air perviousness, fabric 

appearance etc. There are many methods based on 

dissimilar types of sensors used for classification of 

yarn unevenness. These instruments diverge in the 

principle of computing and the logic of evaluation of 

yarn indiscretion. It is essential to consider more deeply 

which of these methods is more reliable and to launch a 

relationship among the results obtained from different 

techniques. Suter tester 4equipped with the optical 

sensor OM, Lawson Hemphill Yarn Analysis System 

(YAS), Quick Quality Management (QQM) are used in 

this study. Optical microscope has been also useful 

using cross sectional method and longitudinal method 

for estimation of yarn diameter.  

 

The present exploration focuses on 

investigation of the data obtained from these profitable 

instruments as a stochastic process. It was found that a 
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bimodal dissemination can be applied to illustrate the 

yarn diameter. The D-yarn program established also 

supports this fact and deliveriesmuch information about 

the characteristics of yarn diameter. Beside many other 

techniques, the autocorrelation function, spectrum 

analysis and fractal measurement is used. It is a very 

deadly and time overwhelming work to analyze a 

fabricweave structure with a teasing indicator and 

naked human eye. Consequently, it has become 

essential to progress artificial vision scrutiny and 

automation to analyze fabric weave structure, thus 

circumventing while providing fatigue, better 

consistency and improved accuracy. By using computer 

image processing and analysis, a system to perceive 

both weave patterns and yarn color designs is 

developed. 

 

II. CONCEPTS USED IN DIGITAL IMAGE 

PROCESSING 

• Color quantization in computer graphics, color 

quantization or color image quantization is a process 

that diminishes the quantity of different colors used in 

an image, usually with the purpose that the new image 

should be as visually similar as conceivable to the 

original image. 

• Distance metrics: A metric or distance function is a 

function that defines a distance between elements of a 

set. A set with a metric is called a metric space. 

• Dithering: Dither is a persistently applied form of 

noise used to randomize quantization error, avoiding 

large-scale patterns such as color banding in images. 

Dither is consistently used in processing of Digital 

video data. 

• Edge detectors: Edge uncovering is the name for a set 

of accurate methods which aim at categorizing points in 

a digital image at which the image intensity changes 

sharply or, more ceremoniously, has discontinuities. 

• Frequency domain: the frequency domain refers to the 

analysis of mathematical functions or signals with 

reverence to frequency, rather than time. 

• Grayscale images: An image in which the value of 

each pixel is a solitary sample, that is, it transfers only 

concentration information. Images of this sort, also 

known as black-and-white, are collected entirely of 

Shades of gray, varying from black at the weediest 

intensity to white at the strongest.  

• Image editing software: graphics software or image 

editing software is a program or collection of programs 

that enable a person to manipulate visual images. 

• Impotence: Impotence is the stuff of certain 

operations in reckoning and computer science that can 

be applied multiple times deprived of changing the 

result beyond the initial application. 

• Other useful concepts: Logical operatives, Look up 

tables and color maps, Disguising, Scientific 

morphology, Multi-spectral images, Non-linear 

filtering, Pixels, Pixel connectivity, Pixel values, Main 

colors, RGB and color spaces, spatial domain, 

constructing elements, Wrapping and saturation. 

 

A. Uster Evenness Testers 

These are commonly used in textile industry 

for a long time. Ustertester 4 and 5 are an arrangement 

of capacitive type, and optical one. The indiscretion of 

yarn is detected from the variations in electric 

capacitance produced by the movement of yarn 

specimen that passes through the gap of a fixed air 

condenser. 

 

B. Zweigle OASYS 

Activates with the principle of complete 

optical measurement using infra-red light. The structure 

of a yarnis subject to disparities of a periodic or random 

character. The determining system compares the yarn 

diameter with the constant reference mean and records 

variations in length and diameter. 

 

C. Lawson-Hemhill YAS 

Is an imperative technology for calculating 

spun and air textured yarns. This system scans and 

procedures diameter and diameter evennessof yarn, and 

repeatedly grades the yarn for appearance. 

 

D. Keisokki KET-80 and Laserspot 

LST-V is two types of sameness testers based 

on capacitive and ophthalmic measurement principles, 

respectively. Like Uster Tester III, KET-80 provides a 

U% and CV (%), a CV (L) curve, and a spectrogram. It 

also provides an eccentricity rate DR%, which is 

definite as the percentage of the summed-up length of 

all partial indiscretions exceeding the preset cross-

sectional level to the test length. 

 

E. The Flying Laser Spot Scanning 

System comprises of three parts: the sensor 

head, the specimen feeding device, and the data 

analysis system. When an object is positioned in the 

scanning area, the flying spot produces a 

synchronization pulse that triggers the selection. The 

width among the edge of the first and the last light 

segment regulates the diameter of the yarn. 

 

III. QQM-3 YARN QUALITY ANALYZER 

Is a moveable device used for valuation of 

yarn patchiness characteristics directly on OE & RS 

machines, provides capacities, analysis and data source 

for further exploration. It is a tool for categorizing 

faults on spinning units, Delivers measurement and 

analysis of CV% as well as inadequacies and 

Spectrograph. One of the imperative factors 

manipulating the appearance of the yarnis its 

abnormality and it has been suggested that using 
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selected arithmeticfunctions that have already been 

used for the evaluation of surface unevenness of flat 

textiles, could be used for the assessment of the yarn 

appearance on the board. In this work semivariograms 

were used for the evaluation of the occurrence of yarn 

wound on the board. These methods are applied to 

standard yarn boards from the standard CSN 80 0704 as 

well as real yarn boards. The results are compared with 

the semivariograms fabricated from simulated ideal 

yarn appearance on the board and the opportunity of 

using this function for the objective evaluation of yarn 

Board appearance is discussed. 

 

IV. YARN TWIST MEASURMENT 

A. Core Extraction 

The image-processing assignment for 

determining the twist involves two stages. In the first 

stage, the core region of the yarn is removed from the 

image to perform two essential tasks-the first one being 

the fortitude of diameter and the second is the definition 

of the area of interest in which the twist angles will be 

searched. Initially, two dissimilar methods were 

developed to regulate the surface orientation angles. 

The first one was based on altitudinal analysis whereas 

the second used frequency domain analysis. Then, a 

hybrid method that combines frequency domain 

filtering with spatial analysis was also investigated. 

 

B. Spatial Analysis Method to Extract the Twist 

Angle 

This process involves abstraction of the twist 

angles complete the analysis of the yarn core surface. 

To quotation the moderately bright surface fibers, a 

Sobel filter is pragmatic to this image at a slope 

threshold value of12 and then by skeletonizing, these 

fibers are reduced to 1-pixel-widecontours. To extract 

the contours resembling a line from this image, the 

contours are transformed to a polyline structure based 

on 8-connectedlocality of pixels. The lines having 

angles between 10 and 80that correspond to ‘S’ twist 

and those having angles between 100 and170 that 

correspond to ‘Z’ twist are disconnected from each 

other, Once finding the twist direction, the weighted 

average of the angles of the lines in the overriding 

direction is considered by multiplying the angles with 

the lengths and then dividing it by the total length of the 

lines. 

 

C. Frequency Domain Analysis 

The occurrence domain analysis to measure 

the twist angle involves the idea that the fibers on the 

surface have comparable spatial appearances (thickness 

and brightness) that lead to comparable frequency 

components, and because the fibers on the yarn surface 

are aligned in similar directions, the fiber frequencies 

might be expected to concentrate in a region that is 

directly related to the twist angle. The algorithm 

established for frequency domain analysis of the yarn 

surface images starts by overlaying the 512-pixel-wide 

core portion onto a 512×512image to enable a square 

Fast Fourier Transform (FFT). Two very motivating 

frequency components are experimental in the Fourier 

domain: first one corresponding to a sinusoidal aligned 

to 45° in the image with a frequency of 0.5 cycles/pixel 

and the other aligned to 71° with a frequency of 0.38 

cycles/pixel. 

 

D. Hybrid Method: Frequency Domain Filtering and 

Spatial analysis: 

The frequency domain clarifying surveyed by 

spatial analysis would be an alternate method for yarn 

surface inspection. This technique worked very well 

even on yarn images with poor surface detail. The 

spatial investigation algorithm fails to detect the details 

with little divergence leading to imprecise 

measurements. On the other hand, when the regularity 

domain filtering is applied, these details are 

significantly highlighted. The hybrid method is very 

successful in influential the surface fiber contours. The 

main disadvantage of the hybrid algorithm is the time 

required to process the images because the method 

requires wo FFT operations-one in forward and the 

other in reverse directions. To speed up the algorithm, 

64×64 windows are used rather than512×512. 

 

E. Recognitionof Fabric Weaves Characteristics 

In order to make the images easier to treat 

mathematically, we transformedthem into binary 

images using the process of histogram equalization.This 

last procedure is a useful tool to progress the quality of 

certainimages (bad contrast, too dark or too clear 

images, bad distribution ofthe intensity levels etc. 

 

F. Obliqueness (OB):  

The significant common feature among all 

twill woven fabrics is the line skew (obliqueness). 

Thus, we categorical to make this parameter 

outstanding to discriminate the twill armor from the 

other types. To transform this property of visual 

attendance to a measurable parameter of the image, we 

adopted the following equations: 

OBi= number of neighboring pixels inclined in same 

direction and having same color 

Total number of pixels in the same image 

We admit that in each woven fabric, we have two 

directions of slope. Thus, we define the obliqueness as 

follows: 

OB=Max (OB1,OB2) 

 

G. Orthogonality (OR):  

Orthogonality is definite as being the property 

of an image to contemporary horizontal and vertical 
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bands (i.e. in the direction of warp andin the direction 

of weft).For each image, we defined: 

Black_Pix: the number of adjacent black pixels in a 

given direction. 

White_Pix: the number of adjacent white pixels in a 

given direction. 

L:number of pixels in a direction (vertical or 

horizontal). 

OR = max(Black _ pix,white_ pix) 

L 

 

H. Image Capture and Processing 

Numerous techniques to process images for 

this study, counting Gaussian filtering, thresholding, 

histogram equalization, and auto correlation. Auto 

correlation is to regulate structural re- peat units in the 

fabric weave. 

 

V. CONCLUSIONS 

Digital image processing allows the use of 

considerable more complex algorithms, and hence, can 

offer both more erudite performance at simple tasks, 

and the implementation of methods which would be 

impossible by other means. Digital image processing in 

textile field has many advantages over other techniques. 

It permits a much wider range of algorithms to be 

functional to the input data and can extract valuable 

information’s even from poor superiority of images. 

Since images are defined over two dimensions (perhaps 

more) digital image processing may be showed in the 

form of multidimensional systems. One of the biggest 

advantages of digital imaging is the aptitude of the 

operator to post-process the image. Post-processing of 

the image permits the operator to manipulate the pixel 

shades to correct image density and contrast, as well as 

achieve other processing functions that could result in 

improved diagnosis and fewer repeated examinations. 
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