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Abstract - The Paper describes an automized knitting machine 
based on the PIC microcontroller. The automation is provided to a 
sock knitting machine that is completely mechanical and is not 
supported by any electronic stop motion and computerized pattern 
design. The proposed system will consist of a yarn detector system 
which buzzer alarm and LED indication when yarn breakage 
occurs. The control system will be fed with computerized patterns 
for drum of a 5 step machine, causing desired patterns to be 
imprinted on the sock in selected area. The data processor which 
is the part of control system will include data sets through which 
new readymade designs can be provided to the needle cylinder. 
Overall system will increase the efficiency and throughput of the 
knitting machine. 
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I. INTRODUCTION 

Knitting a method by which a thread or yarn is turned into 
the cloth or extra well crafts. Knitted material consists of 
successive rows of loops called stitches. As every row 
progresses, a novel loop is pulled during existing loop 
[1].The active stitches are held on a needle until another loop 
can be passed through them. At present there exist numerous 
styles and methods of knitting. Different yarns and knitting 
needles may be used to achieve different end products by 
giving the final piece a different colour, quality, mass, and/or 
integrity.  

Circular knitting machines are designed to produce a 
continuous length of knitted fabric, hosiery, sweaters, hand 
gloves, socks and undergarments, in course wise direction. It 
consists of knitting needles mounted for reciprocating 
knitting movements in needle carrying sections[1].These 
needles are linked together to form a continuous oval 
unit .The needle carrying sections are rotated relative to the 
number of threads and to reset cam section  which 
reciprocate the needles in knitting movements. A plurality of 
hooks is fixed for movement in continuous oval path with 
straight portion. It also extends adjacent a straight portion of 
the needle carrying sections. [1]The hooks are fitted in cam 

section to engage the knitted fabric as it comes from the 
needles to provide a wale-wise bias on the fabric. 

In sock manufacturing, yarn is the raw material that is used 
as per the required of color and quality. This yarn is guided 
through yarn guides to the yarn feeder ; those are situated 
above circular cylinder[2]. There are 168 needles placed on 
circumference of cylinder between the grooves for knitting 
purpose whose operation is to be controlled by a cylinder 
drum for designing purpose. Also there is a product part 
selector drum that is used for controlling the particular 
needles of cylinder and feed yarn for knitting on different 
parts of sock such as cuff, leg, foot, heel and toe. A carriage 
or cam box is passed across the bed of needles, causing the 
needle movements, that is required to produce each next 
stitch. By means of various selection methods of design e. g. 
punch cards particular needles get engaged to travel by 
alternate pathways through the cam box. Thus needles will 
knit and unknotted yarn portions will lie under or over the 
needle or be held in the needle hook. 

II. RELATED WORK 

In present practices variety of automated knitting machines 
are available that are differed by the cost and level of 
automation from each other. The fully automatic 
computerized knitting machines provide a high level of 
automation features. These features are fault indications, stop 
motion based on needle and yarn breakage, fabric falling, 
fabric roll over indication, and facility of automatic stopping 
of machine in above situations to reduce the rejection ratio.      
These machines are capable of manufacturing of high quality 
socks within less time for increase in production. 

The control device of these machines is fed with 
computerized required design. The pattern drum of a knitting 
machine, first developed to provide an improved pattern 
drum which enables a set of superimposed selector levers 
and thereafter to engage the butts of pattern jacks arranged 
on a needle cylinder. The atomization of knitting machine 
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not only produces a large variety of patterns but also 
increases the speed of operation. Fully computerized 
machines are faster than semi-controlled and mechanical 
machines. Those costs around 3.50 lakh. 

The semiautomatic machine provides less automation as 
compared to fully computerized machines. Those machines 
provide stop motion for yarn and needle breakage and can be 
fed by various design patterns through software.These 
machines cost around 2.50 lakhs. 

Existing sock knitting machine is working fully on a 
mechanical principle with no optimization or any electronic 
stop motion. This is a circular blade machine with 
mechanical drum provided for designing purpose. It has total 
168 needles for knitting with running speed of 300-380rpm. 
Knitting needles are mounted for reciprocating knitting 
movements in needle carrying sections linked together to 
form a continuous oval unit. The needle carrying sections are 
rotated relative to the number of threads. Pluralities of hooks 
are fixed for movement in a continuous oval path with a 
straight portion of the needle carrying sections. The hooks 
are fitted in cam section to engage the knitted fabric as it 
comes from the needles to provide the wale-wise bias of the 
fabric. 

III. SOLUTION 

The drawback of existing mechanical knitting machines is 
that machines don’t have stop motion indication when yarn 
breakage occurs. Also for imprinting designs on the sock an 
operator has to draw designs on graph, and then does the trial 
on the drum. If the design is complicated then more time is 
required for trial and error. In this process sock can be a 
waste if proper design is not printed on that. This operator 
based printing method is not suitable for complicated designs 
that lead to wastage of raw material, less production time 
consuming process. 

The automation of a knitting machine is proposed to 
overcome the drawbacks which are mentioned above. It 
consists of a control system and a detector system. The 
control system will be responsible to control the operation of 
the machine when yarn breakage occurs, and also provides 
selected ready-made design fed and assigned by computer. 
The controller will generate a stop signal and buzzer alarm 
with LED indicator for the machine when yarn breakage 
occurs [5]. Designs will be prepared by any related freely 
available and user friendly software such as visual basic. We 
can create complicated designs by using such software and 

transfer the same to the microcontroller. The stored designs 
in the memory of microcontroller will be selected as per 
requirement for sock.This process reduces working time of 
the operator and also rejection ratio, resulting in an increased 
production ratio. The proposed system will provide the 
desired level of optimization for existing machines and with 
less cost as compared to computerized machines. 

IV. DESIGN OF A PROPOSED SYSTEM 

To provide automation to a traditional sock knitting machine, 
the patterning drum is replaced by a control system with 
actuators and a detector system.The project has three stages: 

Stage 1: Designing of detector system for yarn and needle 
breakage. 

Stage 2: Pattern designing and creating databases 
Stage 3: Interfacing of microcontroller with detector system 

and machine  

To obtain the desired result the proposed system is as shown 
below: 

 
Fig.1 Block Diagram of Proposed System 

Many technical processes and products in the area of 
mechanical and electrical engineering show an increasing 
integration of mechanics with electronics and data 
dispensation. This addition is among the mechanism 
(hardware) and the information driven function (software), 
resulting integrated systems called Mechatronic systems. The 
development of Mechatronic system involves finding an 
optimal balance between the basic mechanical structure, 
sensor and actuators completion, routine digital information 
dealing out and overall control and this synergy results in 
innovative solutions. 
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The proposed system will be designed so as to overcome the 
drawbacks given. In this a design drum will be replaced by a 
control system. The control system can be a microcontroller 
with required specifications. Design can be prepared by 
using visual basic. Actuators (solenoids) will be used to 
actuate the selector to push the needles at the time of design 
portion. 

V. HARDWARE DEVELOPMENT 

A.   Selection of Microcontroller: 

Three major criteria in choosing a microcontroller are- 

1) Meeting the computing needs of the task at hand 
efficiently and cost effectively-factors to be considered 
are speed, packaging, power consumption, amount of 
RAM and ROM on the chip, ease of upgrade to higher 
performance or lower power utilization versions, price 
per piece etc. 

2) Accessibility of software and hardware growth tools 
such as compilers, assemblers, debuggers and emulators. 

3) Wide availability and reliable source of microcontroller. 

Microchip technology have all dedicated massive resources 
to ensure wide and timely availability of their products 
because their products are stable, mature and single sourced. 

There are 5 major 8 bit microcontrollers such as Free scale 
semiconductor’s 68HC08/68HC11, Intels’s 8051, Atmel’s 
AVR, Zilog’s Z8 and PIC from microchip. Each having 
unique instruction set and registers set so not compatible 
with each other. PIC microcontroller 16F877A can be 
selected due to the features and I/O pins given below [9]: 

• High-Performance RISC CPU 
• merely 35 single word commands to learn 
• All single-cycle instructions except for the program 

branches, which are two-cycle 
• Operating speed: DC – 20 MHz clock input DC – 200 

ns instruction cycle 
• Up to 8K×14 words of Flash Program Memory, 
• Up to 368×8 bytes of Data Memory (RAM), 
• Up to 256×8 bytes of EEPROM Data Memory 
• Pin out well-matched to other 28-pin or 40/44-pin 

PIC16CXXX and PIC16FXXX microcontrollers Peripheral 
Features: 

• Timer0: 8-bit timer/counter with 8-bit prescaler 

• Timer1: 16-bit timer/counter with prescaler, can be 
incremented during Sleep via external crystal/clock 

• Timer2: 8-bit timer/counter with 8-bit period register, 
prescaler and postscaler 

• Two Capture, Compare, PWM modules 
- Capture is 16-bit, max. resolution is 12.5 ns 
- Compare is 16-bit, max. resolution is 200 ns 
- PWM max. resolution is 10-bit 

• Synchronous Serial Port (SSP) with SPI (Master 
(Master/Slave) mode) and I2C™ 

• Universal Synchronous Asynchronous Receiver 

Transmitter (USART/SCI) with 9-bit address detection 

• Parallel Slave Port (PSP) – 8 bits wide with external RD, 
WR and CS controls (40/44-pin only) 

• Brown-out detection circuitry for Brown-out Reset 
(BOR) 

Analog Features: 

• 10-bit, up to 8-channel Analog-to-Digital Converter 
(A/D) 

• Brown-out Reset (BOR) 
• Analog Comparator module with: 

-  Two analog comparators 
- Programmable on-chip voltage reference(VREF) 

module 
- Programmable input multiplexing from device inputs 

and internal voltage reference 
-  Comparator outputs are externally accessible 

Special Microcontroller Features: 

• 100,000 erase/write cycle Enhanced Flash program 
memory typical 

• 1,000,000 erase/write cycle Data EEPROM memory 
typical 

• Data EEPROM Retention > 40 years 
• Self-reprogrammable under software control 
• In-Circuit Serial Programming™ (ICSP™) via two pins 
• Single-supply 5V In-Circuit Serial Programming 
• Watchdog Timer (WDT) with its own on-chip RC 

oscillator for reliable operation 
• Programmable code protection 
• Power saving Sleep mode 
• Selectable oscillator options 
• In-Circuit Debug (ICD) via two pins  

CMOS Technology: 
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• Low-power, high-speed Flash/EEPROM technology 
• Fully static design 
• Wide operating voltage range (2.0V to 5.5V) 
• Commercial and Industrial temperature ranges 
• Low-power consumption 

B. Thread Break detection system: 

Hardware development starts with the development of thread 
break detection system [4]. It consists of components such as 
make & break switches, microcontroller, alarm driver circuit, 
alarm and LED for indication. Switches are connected to 
input ports of a microcontroller. LEDs and alarm is 
connected to output port of the PIC.A program code will be 
already specified in the microcontroller. Switch contact will 
be in closed condition when each and every time yarn is 
detected. If the roll got cut, then switch contact opens and a 
signal is received on the input pin of the controller. The data 
will then run the command in the microcontrollers, which 
then activate the respective LED and buzzer. Buzzer sounds 
till system is reset by the user. 

VI. SOFTWARE DEVELOPMENT 

C. Flowchart for software development 

The project programming can be written using two methods. 
These methods are assembly language and high level 
language.  

 
Fig. 2 Flowcahart for software development 

The high level language is a user friendly language and can 
be written by using software such as turbo C. Assembly 
language is the language which is used to program the 
microcontroller using a corresponding set of instruction set 
of micro-controller. MPLAB is freely available software 
provided by microchip for user program the microcontroller. 

By using MPLAB we can create a program file and save it 
as.asm or.Hex file. Once a file is created, it is compiled to 
make sure that no error in the file. After removing the errors 
in the program, that program code is transferred to 
microcontroller by using programmer. However, if there are 
errors, the program is to be re-written again. 

D. Block Diagram for pattern Selector Mechanism 

The block diagram illustrates the process flow of pattern 
designing [5,6]. It consist of a programming software , data 
processor to store data sets, pattern selector and actuators to 
actuate the knitting mechanism. The existing pattern drum 
will be replaced by data processor which will be having data 
sets stored in data memory through which new ready-made 
designs can be provided to the needle cylinder. The 
programming software Visual Basic is used to prepare 
designs. PIC microcontroller is programmed for selection of 
the design for different portions and for actuating required 
needles in the cylinder to imprint the design.  

 
Fig.3.Block diagram of the pattern selector mechanism 

VII.   PROPOSED METHODOLOGY 

A. PIC microcontroller 16F877A 

The PIC 16F877A microcontroller is suitable to fulfill the 
requirements of the project. It is supported with 33I/O pins, 5 
I/O ports, 15 interrupt sources, and only 35 single word 
instructions, self programmable under software control, 
programmable code protection, 3 timers and 8-channel A/D 
converter. 

B. MPLAB 

MPLAB software [9] is freely available software 
from microchip.com.It is used to write and assemble the code. 

 

PRODUCE .asm FILE

ASSEMBLE AND COMPILE

SUCCESS

PROGRAM MICROCONTROLLER

Designs Prepared Through Programming 

Data Processor 

Pattern Sector 

Actuator 

Knitting Mechanism 
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It is the most popular software for microcontroller 
programming. Code can be written and compiled for errors in 
this software and if succeed, then the debugger tool will be 
used to transfer the program on the chip. 

C.  Development Tool 

A microcontroller programmer [9] device is a stand-alone 
unit usually with one or more ZIF (Zero Insertion  Force) 
type sockets mounted on it. The device is connected to a PC 
using either a parallel or (sometimes a serial) cable or by 
USB interface. The new programmer devices with USB 
interface do not require any U power supply as they are 
powered from the USB port of the PC they are connected to. 
PIC DEM3 is suitable for PIC 16F877A. 

D.  Visual Basic and Sharp Develop 

VISUAL BASIC is a high level programming language 
which evolved from the earlier DOS version called BASIC. 
[10]The meaning of BASIC is Beginners' All-purpose 
Symbolic Instruction Code. It is a rather easy programming 
language to learn. The code looks   like English Language. 
Visual Basic is a third-generation event-driven programming 
language and integrated development environment (IDE) 
from Microsoft. A programmer can generate an request using 
the components provided by the Visual Basic program 
itself.[11] 

Sharp Develop (also styled as #develop) is a free and open 
source integrated development environment (IDE) for 
the .NET Framework. It supports development in C#, Visual 
Basic .NET, etc programming languages.  

VIII. APPLICATIONS 

• The proposed system will be useful for detection of yarn 
breakage and yarn roll over in a sock knitting machine 
that will help to reduce rejection ratio.  

• This System will reduce the manual work of designing by 
means of computerized designs. 

• It   will help in increase in production ratio by increasing 
efficiency of the machine. 

• The system will improve the quality of product. 
• The system will be having low cost as compared to other 

automatic knitting machines. 
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