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Abstract— Textile manufacturing is a major industry which 

is based on the conversion of fibre into fabric. It is a hectic 

task for people to monitor the manufacturing process 

continuously. Automatic clothing pattern and colour 

recognition to avoid the undesired damages are necessary in 

this growing technical world. We have developed a camera-

based prototype system that recognizes clothing colours and 

patterns. The system integrates a camera, GSM, Wi-Fi 

modem, and a buzzer along with Raspberry pi for audio 

description of clothing patterns and colours. A camera is used 

to check the colour in the initial processing of dyeing. If it 

does not match with the reference colour the system buzzers 

and motor driver stops the motor of the machine and also 

sends a message and thereby alerts the supervisor. The 

images captured by the camera get processed with the help of 

Raspberry pi and the system gets alerted appropriately. The 

same phenomenon occurs with the pattern of clothing when 

the printing patterns get altered from that of the reference 

pattern. Inbuilt ARM processor of raspberry pi performs the 

processing to get the desired output. 
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I. INTRODUCTION 

The textile industry or apparel industry is primarily 

concerned with the design and production of yarn, cloth, 

clothing, and their distribution. The textile industry is the 

largest industry of modern India. It accounts for over 20 

percent of industrial production and is closely linked with the 

agricultural and rural economy. It is the single largest 

employer in the industrial sector employing about 38 million 

people. If employment in allied sectors likes ginning, 

agriculture, pressing, cotton trade, jute, etc. are added then the 

total employment is estimated at 93 million. Fabric defect 

detection plays an important role in maintaining the quality 

of fabric in textile industry. There are many methods 

available for detecting defects in pattern less fabrics. Defect 

detection in patterned fabrics is a tedious task. Defects are 

common in all manmade things. But the aim is to find out a 

suitable remedy to avoid this or to lower its amount to an 

acceptable level. Similarly there are chances for defects to 

occur in fabrics produced by large manufacturing units.  

Since large quantity of production is done at a faster 

rate the probability of occurrence of defects is also higher. 

Due to this quality reduction manufactures doesn’t get much 

profit. Also it will result in production of low grade products. 

In order to maintain the quality of fabrics produced it is very 

much important to detect these defects. That is the ultimate 

aim is to reduce the defects and to produce high quality 

textiles within short period of time. During early days these 

defects were detected manually. As a result there is need for 

extra laborers and the process is time consuming. Since the 

work is done manually accuracy will also be very low. This 

results in introduction of new methods of defect detection. It 

includes methods like semi-automatic and fully-automatic 

defect detections. Generally fully automatic defect detection 

is preferred since it is faster and produces better results. 

Almost all fully automatic defect detection methods are based 

on image processing. In order to establish good company 

image and be more competitive in the marketplace, inspection 

system can ensure the optimum quality of product on hand 

and help improve the product quality. Therefore, a lot of 

factories pay attention to improve the inspection system, 

especially in textile industry. The automated inspection by 

machine, on the other hand, can solve this shortcoming. There 

are more advantages in applying automation technology for 

inspection system. First, 100% inspection can be obtained. 

Secondly, it eliminates high inspection error due to human 

frailty. Thirdly, it can save the labor cost, and reduce the 

demand for highly skilled inspectors.  

The existing system of technology for clothing 

pattern recognition in industry is by means of visual 

inspection. This system is done by means of inspecting each 

cloth after the processing or the manufacturing of a large 

amount of cloths. This system is a real time consuming 

process which also needs a lot of human effort. This also leads 

to a loss of money since the cloths with defects can only be 

sold in a reduced price than the real price. Also the accuracy 

of checking the defects done by the humans will be less.  

The other existing method of clothing patter 

recognition is fabric defect detection and classification by 

using radon technology. In this method of defect detection the 

fabric after completing the manufacturing will be tested by 

using radon scales and will find the defects in the fabrics. In 

this method the fabrics are tested for defects only after the 

completion of the whole process of manufacturing the 

clothes. The defected clothes cannot be identified during the 

process of manufacturing this will lead to a loss.  

An investigation was conducted in the textile 

industries to check how the dying and manufacturing process 

of clothing is carried out. After the close examination we 

found out that any mismatches or wrong patterns of clothing 

leads to a heavy loss in the industries. As a replacement for 

this we put forward an idea which includes thorough analysis 

of the entire manufacturing process. The proposed system is 

an ease for the inspection of defects in the clothing patterns. 

The system comprises of a raspberry pi which is the main 

component of the system. The system also consists of a 

raspberry pi camera which is used to capture images of the 

pattern which is to be analyzed during the process. A GSM 

module and buzzer is used to inform the supervisor and the 

workers respectively that a defect has occurred. The motor 

driver is used to drive the servo motor.  

The system captures images of the cloth and will be 

compared with the sample provided earlier. If the pattern is 

same as that of the provided one then the process will 

continue as scheduled. Otherwise the machine will stop 

working and the information that a defect has occurred will 

be sent to the supervisor. And also the buzzer will be on 

which can alert the workers. 
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II. PROPOSED SYSTEM 

Raspberry pi model consists of 

1) HDMI (High-Definition Multimedia Interface) is a 

proprietary audio/video interface for transferring 

uncompressed video data and compressed or 

uncompressed digital audio data from an HDMI-

compliant source device, such as a display controller, to 

a compatible computer monitor, video projector, digital 

television, or digital audio device. HDMI is a digital 

replacement for analog video standards 

2) Ethernet networking interface refers to a circuit board or 

card installed in a personal computer or workstation, as 

a network client. A networking interface allows a 

computer or mobile device to connect to a local area 

network (LAN) using Ethernet as the transmission 

mechanism. There are many Ethernet standards that an 

Ethernet networking interface must comply with varying 

transmission speeds and error correction types/rates 

available. Ethernet is a standard for the transmission of 

binary data and although the hardware characteristics are 

defined, it is hardware independent so an Ethernet 

networking interface can use all manner of transmission 

hardware from fiber optic, to co-axial copper to wireless, 

depending on the capabilities of the hardware that the 

interface is sending to/receiving from and the network 

transfer rates required. 

 
Fig. 1: assumed circuit diagram 

3) Main Memory SD card is the main storage device used 

to store all the relevant data’s such as images, videos, 

programs and all. Here we are using an 8GB memory 

card as the main memory. The memory card is the place 

where we keep all the programs and all the access is done 

via the memory card. 

4) Battery Bank is the main power supply which we are 

using for charging the raspberry pi. The battery bank is 

also called as the power bank. The power bank is a 

portable device that can supply USB power using stored 

energy in its built-in batteries. Power banks are usually 

rechargeable with USB power. The power bank is made 

up of lithium-indium batteries.  

5) ARM Processor   is one of a family of CPUs based on the 

RISC (reduced instruction set computer) architecture 

developed by Advanced RISC Machines (ARM). ARM 

makes 32-bit and 64-bit RISC multi-core processors. 

RISC processors are designed to perform a smaller 

number of types of computer instructions so that they can 

operate at a higher speed, performing more millions of 

instructions per second (MIPS).  By stripping out 

unneeded instructions and optimizing pathways, RISC 

processors provide outstanding performance at a fraction 

of the power demand of CISC (complex instruction set 

computing) devices. ARM processors are extensively 

used in consumer electronic devices such as 

Smartphone’s, tablets, multimedia players and other 

mobile devices, such as wearables. Because of their 

reduced instruction set, they require fewer transistors, 

which enable a smaller die size for the integrated 

circuitry (IC). The ARM processors smaller size reduced 

complexity and lower power consumption makes them 

suitable for increasingly miniaturized devices. 

ARM processor features include: 

 Load/store architecture. 

 An orthogonal instruction set. 

 Mostly single-cycle execution. 

 Enhanced power-saving design. 

 64 and 32-bit execution states for scalable high 

performance. 

 Hardware virtualization support. 

6) USB is a standard cable connection interface on personal 

computers and consumer electronics. USB ports allow 

stand-alone electronic devices to be connected via cables 

to a computer (or to each other). USB stands for 

Universal Serial Bus, an industry standard for short-

distance digital data communications. USB allows data 

to be transferred between devices. USB ports can also 

supply electric power across the cable to devices without 

their own power source. Both wired and wireless 

versions of the USB standard exist, although only the 

wired version involves USB ports and cables 

7) Wi-Fi Modem   is a local area wireless computer 

networking technology that allows electronic devices to 

network, mainly using the 2.4 gigahertz (12 cm) UHF 

and 5 gigahertz (6 cm) SHF ISM radio bands. Many 

devices can use Wi-Fi, e.g. personal computers, video-

game consoles, Smartphone’s, digital cameras, tablet 

computers and digital audio players. These can connect 

to a network resource such as the Internet via a wireless 

network access point. Such an access point (or hotspot) 

has a range of about 20 meters (66 feet) indoors and a 

greater range outdoors. Hotspot coverage can be as small 

as a single room with walls that block radio waves, or as 

large as many square kilometres achieved by using 

multiple overlapping access points. 

Wi-Fi can be less secure than wired connections, such as 

Ethernet, precisely because an intruder does not need a 

physical connection 

A camera is used for capturing the image to compare 

it with the reference one. It detects out whether is it of same 

colour. 
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If it is of same colour, processing is done otherwise 

the system does 3 functions: 

1) It sends information to GSM and Wi-Fi modem 

2) It stops out the motor driver 

3) It alerts the workers by using a buzzer 

GSM 2G networks developed as a replacement for first 

generation (1G) analog cellular networks. GSM standard 

originally described a digital, circuit-switched network 

optimized for full duplex voice telephony. This expanded 

over time to include data communications, first by circuit-

switched transport, then by packet data transport 

via GPRS (General Packet Radio Services) 

and EDGE (Enhanced Data rates for GSM Evolution or 

EGPRS). 

Output of the raspberry pie after its execution is 

taken to PIC microcontroller. It is also connected to the motor 

drivers. Raspberry pie is cannot provide a voltage of 5 V 

which is the voltage needed for the working of motor driver. 

PIC controller is used for supplying 5 V power supply to the 

motor driver 

Here motor driver is used to control the two motors. 

The motors can control the machine by means of the 

instruction given from the motor driver. When the input is 00 

the motor will rotate in anticlockwise direction and when it is 

01 then the motor will be rotating in clockwise direction and 

if the input is 10 then the motor will stop the machine from 

rotating further. 

PIC controller is connected to the crystal oscillator. 

A crystal oscillator is an electronic oscillator circuit that uses 

the mechanical resonance of a vibrating crystal of 

piezoelectric material to create an electrical signal with a 

precise frequency. This frequency is commonly used to keep 

track of time, as in quartz wristwatches, to provide a 

stable clock signal for digital integrated circuits, and to 

stabilize frequencies for radio transmitters and receivers. 

The most common type of piezoelectric resonator 

used is the quartz crystal, so oscillator circuits incorporating 

them became known as crystal oscillators, but other 

piezoelectric materials including polycrystalline ceramics are 

used in similar circuits. 

Quartz crystals are manufactured for frequencies 

from a few tens of kilohertz to hundreds of megahertz. More 

than two billion crystals are manufactured annually. Most are 

used for consumer devices such 

as wristwatches, clocks, radios, computers, and cellphones. 

Quartz crystals are also found inside test and measurement 

equipment, such as counters, signal generators, 

and oscilloscopes. It also uses two 22 pf capacitors which is 

used for removing the ripples contained in it. 

Buzzer alarm is used to inform the information to 

the respective authorities. Here we are using a 5v buzzer. The 

buzzer is controlled by using a PIC microcontroller. 

III. CONCLUSION 

This project of clothing recognition in textile industry has 

received a great deal of attention since it reduces the human 

effort and also the reduction in defects in the textile 

manufacturing which in turn causes a great profit for the 

manufacturers. This project has discussed various aspects in 

a textile industry. So we have developed a program to reduce 

the defects in the cloths during the manufacturing process in 

textile industry. We had gone through the detailed 

manufacturing process in a textile industry along with the 

problems being faced in the textile industry. The project is 

being carried out as an aid to reduce the loss in textile 

industry. In the combined implementation of phase 1 and 

phase 2 we have successfully came up with the result of 

recognizing the mismatched patterns through our prototype. 

The buzzer got alarmed and a message was sent to the 

supervisor when the wrong pattern was detected. 

IV. FUTURE SCOPE 

Based on statistics from the WHO, there are more than 161 

million visually impaired people around the world, and 37 

million of them are blind. Choosing clothes with suitable 

colors is a challenging task for blind or color blind people. 

They manage this task with the help from family members, 

using plastic braille labels or different types of stitching 

pattern tags on the clothes, or by wearing clothes with a 

uniform color or without any patterns. So an assistive system 

to help color blind people to recognize different clothing 

colors along with other features can be an extension of this 

pattern recognition project. Assistive systems are being 

developed for different kinds of visually impaired people to 

improve the life quality and safety of such people including 

indoor navigation and way finding, display reading, banknote 

recognition, rehabilitation, and many more. Computer Vision 

Based Door Detection for Accessibility of Unfamiliar 

Environment to Blind Persons can also be considered. To 

recognize clothing patterns, an advanced proposal of a novel 

Radon Signature descriptor and a schema to extract statistical 

properties from wavelet sub bands to capture global features 

of clothing patterns can be included. 
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