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Sewing machine having a camera for forming images of a sewing area

TECHNICAL FIELD

[0001] The present invention relates to a sewing machine provided with a camera.

The camera is used for forming images of a sewing area. The invention is also

directed to the method for providing said images and to applications of said method

to facilitate sewing.

BACKGROUND ART

[0002] It is known that embroideries can be executed by means of a sewing machine,

wherein the embroidery is stored in a memory that contains stitch data for the

embroidery. An operator selects, for example, an embroidery from the memory and

places a sewing material, on which the embroidery is to be executed, stretched or

clamped onto an embroidery hoop [hereinafter referred to as "hoop" only] which is

arranged in the sewing machine in such a way that a control program for the sewing

machine mechanically moves the hoop in accordance with a control program and

stitch data when executing the embroidery on the sewing material. The sewing

material is usually a fabric, which concept will be used hereinafter as an example to

designate all types of sewing materials.

[0003] When embroidering or sewing on a fabric in a sewing machine, it is common

practice to start the embroidery or the seam from a certain desired position. Thus, it

may, for example, be desirable for the first stitch in the embroidery or the seam to

start from a feature which already exists on the fabric. Such a feature may consist of

an already existing embroidery element, a certain seam, a certain ornamental

element such as a pearl, a print, etc. Positioning the embroidery or seam in question

in such a desired position may be difficult, especially if such an adaptation is desired

with very high precision. If an operator wishes to correctly place, for example, an

embroidery element on a fabric to a specific position, this may be done by carefully

moving the fabric being clamped in a hoop, and during the whole sewing process

manually actively synchronize the position of the fabric with a corresponding position



in the processor of the sewing machine. Other issues of interest when using a hoop

is, e.g. for a user to have an idea about how parts of an embroidery are related to

each other.

[0004] A drawback in the use of sewing machines provided with a display is that no

method and adherent devices exist to show on the display an undistorted picture of

the full work area such as, for example, the work area of a fabric clamped in a hoop.

As will be understood from the description below such assistance would be a

valuable support in performing different applications on a sewing machine of the kind.

[0005] One solution to the difficulty of correct positioning is shown in document DE

19921 130. The document discloses a method in which an embroidery is to be placed

at a given position on a fabric. The fabric wears machine-readable symbols which

indicate where the embroidery is to be placed. Each such symbol is detected by a

sensor that performs readings, where these readings are transformed into position

data which are used by the sewing machine for placing the embroidery pattern at the

given place. The fabric is initially provided with printing containing said symbols. The

symbols contain an optical fluorescent material. The sensor is a light-detecting

scanner. A disadvantage of such a method is that it cannot, of course, be used on

fabrics that have not been provided initially with pre-print containing position

determinations.

[0006] Machine vision is a field of technology that is being increasingly used in

industry and which also starts to be used in certain consumer products. This means

that images are captured with a camera, to which image-processing algorithms are

then applied in order to obtain certain desired information, often as to where an

object is situated, if it has the correct appearance, how many objects there are, etc.

[0007] A machine vision system is disclosed in document US 2006/0015209. Said

document discusses the use of a camera in a sewing machine to ensure a problem-

free operation of the sewing machine. This is solved by utilizing a camera for

monitoring sewing machine elements and thereby assist a user with respect to the

proper use of sewing machine elements.



DESCRIPTION OF THE INVENTION

[0008] It is an object of the present invention to present a method and a device for

providing in a sewing machine an image of a sewing area of a fabric, wherein the

coordinates of the image refer to corresponding coordinates of the sewing area.

[0009] It is a further object of the present invention to suggest a method and a device

for coordinating predetermined positions in a simple manner, for example positions

for seams or embroidery elements on a fabric, with corresponding positions stored in

an electronic memory for display on a screen.

[0010] According to the objects of the invention there is provided a sewing machine

with a vision system, which consists of a normal embroidery machine with a small

built-in camera that is used for different purposes simplifying and enhancing the

sewing. The camera is as small as possible, built-in, e.g., to an extent where it is

barely noticeable.

[001 1] According to one aspect of the invention, a method is presented which has the

characteristic features according to claim 1.

[0012] Another aspect of the invention is presented in the independent device claim.

[0013] Additional embodiments of the invention are illustrated in the dependent

claims.

[0014] According to the aspects of the invention the sewing machine has access to a

memory for stitch data and a processor for reading said stitch data and for operating

the sewing machine to execute stitches according to stitch data, wherein the sewing

machine has a hoop for framing a pattern of the sewing material, and for moving the

framed pattern in a direction comprising a component of at least one of a first

coordinate (x) and a second coordinate (y) and wherein further the processor

controls movements of the hoop according to said direction in relation to the position



of a needle of the sewing machine and synchronously with the movement of the

needle for executing stitches, wherein:

- the stretched sewing material is clamped to the hoop for forming a framed pattern in

the hoop,

- the framed pattern of the sewing material is scanned by means of a camera

mounted in the sewing machine and directed towards the sewing material for the

purpose of taking pictures of part views of said framed pattern,

- said part views are tiled together for forming on a display an image of the pattern

framed in the hoop, whereby a coordinate of the image of the display refers to a

corresponding coordinate of the pattern framed in the hoop.

[0015] As mentioned, during embroidery according to the inventive aspect, the

movements of the fabric is controlled, by means of the processor, by an auxiliary

member to pass the fabric in at least one of the directions of a first coordinate and a

second coordinate, where said auxiliary member in the following is exemplified by a

hoop in which the fabric, is clamped. In general, an embroidery unit being a part of

the sewing machine is utilized specifically for embroidery, where said hoop

constitutes part of the embroidery unit, to move the fabric. The sewing machine

controls the hoop in two directions, defined by said coordinates, with the aid of the

embroidery unit, for example in an x-direction and a y-direction, by means of stepping

motors, one for each direction. An embroidery unit controls the movements of the

hoop according to data for the coordinates of the stitches stored in a memory

available to the sewing machine.

[0016] A considerable problem when reading in the hoop may be uneven light. It is

important that the camera is adjusted in the best way in order to manage variations of

the light. It is also important that the light environment in the sewing machine should

be designed to fit the camera. In one embodiment the light is arranged to change

automatically to camera mode when the hoop is scanned and for other operations

with the camera. The reason for this is to obtain as uniform a result as possible from

time to time and for any compensation to correspond as well as possible.

[0017] It is possible to inspect certain areas of the pattern in the hoop more carefully.

In such cases, the embroidery unit is run to position the hoop in the desired position



and a new part view image is taken. By having the image taken with the most

important part in the middle, it is possible to position objects on the pattern with

greater precision. Both the system and the user may decide that these special

inspections need to be done.

[0018] There are several different ways to use image processing to compensate for

the geometrical distortion and uneven light. The part views have to be tiled together.

Embodiments for achieving this are described below. It is sufficient to accomplish an

image of the pattern, where the system can carry out an image analysis on it.

[0019] For rotatable hoops, reasonably only half the hoop may be scanned at a time.

[0020] The image of the hoop should also be capable of being transferred to external

computer software, and it should be possible to order special inspections by use of

said external computer.

[0021] The camera can, according to one embodiment, be aligned such that its

optical axis coincides with the point of intersection of the needle with the sewing

material under the assumption that the needle is not in a position where it is deflected

from its normal running direction, that is, the axis along which the needle is running,

when it is designed to carry out a straight stitch.

[0022] The invention comprises a sewing machine for carrying out the method of

positioning a seam or an embroidery element in relation to attributes on a pattern

according to the method of claim 1, where said sewing machine is equipped with said

camera and said screen, on which an image of the pattern may be shown.

[0023] The term pattern is herein used as a reference to what is visible in the hoop.

Thus, the term pattern includes, as some examples, a uniformly coloured sewing

material framed in the hoop, a designed sewing material framed in the hoop, as well

as a sewing material provided with one or several appliques.

[0024] In relation to the prior art, an operator, when using the method according to

the aspects of the invention, is provided with means for accomplishing a better



compliance between coordinates of the image of the pattern in the hoop and the

coordinates of the actual pattern in the hoop. Some examples of actions where this is

an advantage are:

- transforming an image of a design residing on the display to the fabric in the hoop

by executing stitches during preservation of the inter-related coordinates of the

image,

- automatically translating and rotating an embroidery part so it fits with a previous

embroidery part stitched on the pattern in the hoop,

- automatically finding the edges of an applique and thereby being enabled to sew it

correctly in the desired position in the pattern,

- a possibility of finding in the pattern edges, seams, lines and curves along which the

sewing machine is ordered to stitch,

- a possibility of drawing seams and/or marking stitches directly on the display, or in

software of the sewing machine, being assured of that the drawn or marked objects

will be positioned on the corresponding coordinates on the pattern of the hoop.

[0025] The scanning of the pattern could also be used to observe how stitches have

moved in the hoop during the execution of a sequence of stitches and to use this

information for transforming upcoming stitches in a way so that early and late stitches

in the sequence of stitches are well aligned. A common problem is that the stitches

executed pull the fabric together, a circumstance which results in a displacement of

stitches. This can sometimes cause very obvious miss-alignment between different

colors in the embroidery. To achieve alignment the picture of the pattern is analyzed

(scans are performed regularly). By comparing an actual picture of the executed

stitches and the picture of the pattern before the sewing with a target pattern a

transformation equation is derived for use on the upcoming stitches. This

transformation equation makes the upcoming stitches end up correctly in relation to

the earlier stitches.



BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an outline sketch of a sewing machine with a hoop mounted therein and

a control member for controlling the hoop.

Fig. 2a shows part views of the pattern of the hoop, wherein the part views describe

the situation without correction of geometrical distortion.

Fig. 2b shows the part views after tiling and corrections.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] In the following, a number of embodiments of the invention will be described

with reference to the accompanying drawings.

[0027] As an example of the function of a sewing machine for carrying out the

method according to the invention, Figure 1 shows an embroidery sewing machine,

in which according to the example a sewing machine of the lockstitch type is used for

executing stitches in a desired embroidery, in which in a known manner a stitch 2 is

moved forwards between a lower thread 3 and an upper thread 4 for executing a

seam that is built by desired stitches by means of a needle 5 that is periodically

passed through the fabric 2 . In the example, the fabric 2 is passed over a sewing

table 6 which also houses a lower bobbin designed for the lower thread 3 and

enclosed in a shuttle in a known way (not shown) in a lower arm 1a of the sewing

machine. The upper thread 4 is passed via a take-up lever 9 , which by means of an

upward and downward cyclic movement achieves, under the fabric 2 , a loop on the

upper thread 4 , when the needle 5 , through the eye of which the upper thread 4 is

running, has passed the upper thread through the fabric 2 and the take-up lever 9

again moves upwards from its lowermost position. A shuttle arm (not shown) of the

shuttle hooks into said loop when the shuttle rotates cyclically in synchronization with

the needle. For executing a stitch, in this case a lockstitch, the needle 5 is passed in

a reciprocating movement, substantially in a direction that is normal to the fabric 2 ,

such that the needle 5 passes the upper thread 4 down through the fabric 2 , after

which the shuttle passes the upper thread 4 around a bobbin that houses the lower



thread 3 , thus achieving a knot in the fabric 2 , when the needle 5 has been passed

up through the fabric and the take-up lever 9 tightens the knot in the stitch.

[0028] According to known technique, the machine is associated with a control

program which, for example, is stored in a processor C. The sewing machine also

has an available memory M, which is preferably arranged in the sewing machine but

which may also be provided externally and be accessible from the processor C. In

the memory M of the sewing machine 1 there is a possibility, when the sewing

machine is used for embroidering, of storing sewing elements for embroideries in the

form of stitch data for one or more such sewing elements.

[0029] Figure 1 also shows a hoop 20 arranged in the sewing machine, where a

piece of fabric 2 is clamped in the hoop. The piece of fabric 2 is only symbolically

shown in the figure as covering only part of the hoop and made with dash-lined

contours to render the devices more illustrative. The hoop 20 is fixed to a first feeding

device controlled by a first stepping motor (not shown) that operates the hoop in an

x-direction, where this x-direction according to the example substantially coincides

with the longitudinal axis of the sewing machine. In a corresponding manner, the

hoop 20 is attached to a second feeding device controlled by a second stepping

motor (not shown) that operates the hoop in a y-direction, where this y-direction

according to the example is perpendicular to the x-direction and coincides with the

sewing direction, that is, in the direction in which the needle executes a seam on the

fabric 2 , when no lateral deflection of the seam is requested. By controlling the

stepping motors by means of signals from the processor C, the hoop 20, with the

clamped piece of fabric, may be operated to a movement in an optional direction in

the xy-plane. The movements are achieved by means of an embroidery unit which is

not shown in its entirety since such a unit belongs to the prior art and does not form

part of the present invention. The embroidery unit comprises said stepping motors

and feeding devices for the hoop 20, which in a suitable manner is connected to the

embroidery unit and it's feeding.

[0030] When performing conventional embroidery in an embroidery machine of this

kind, the machine controls the embroidery unit completely according to stitch data



stored in the memory of the sewing machine according to all aspects, with regard to

types of stitches, directions of sewing etc according to the prior art.

[0031] According to the invention, a camera 10 is mounted in the sewing machine.

The camera 10 is suitably mounted near the needle 5 and preferably arranged so as

to be directed towards an area of the fabric 2 around the needle 5 . Thus, the camera

10 can make an image of the fabric 2 and forward the image of the fabric 2 to a

screen 11 for displaying the imaged fabric on the screen 11. The screen 11 is

preferably arranged on the front of the sewing machine 1 but may, of course,

constitute a separate screen or any other connected display.

[0032] Since a cameras field of view only covers a small part of the hoop, several

pictures of the hoop has to be tiled together to form one picture of the content in the

hoop. To capture the tiles the embroidery unit is moved in certain steps and a picture

is taken for each step. One way to capture the image of the pattern in the hoop is to

take the pictures in a matrix manner, wherein the part views are the elements of the

matrix.

[0033] The presser foot will cover a bit of the top centre part of the tile image. The top

rows of the pictures will not be used when capturing the hoop for this reason. But

when the tile pictures in the top part of the hoop are taken, it is necessary to use

these rows. The part view where the presser foot is visible will then be cut and

replaced with the corresponding hoop area from the next tile picture. This means that

the first row of tile pictures will have to be taken more closely to each other than for

the rest of the hoop.

[0034] The tiles are corrected for geometrical distortion and uneven light, and then

they are pasted into a large picture that combines all tiles into one picture of the

content in the hoop.



The tiling process

[0035] To know which hoop coordinates each pixel refers to we first need to know at

what distance from a specified origin each pixel is. The specified origin could e.g. be

the needle down position, that is the point where the needle penetrates the fabric.

Once the distance from the origin is known, this position is added to the embroidery

unit's position to result in the correct hoop coordinate. There are different ways to

learn each pixel's distance from the origin.

[0036] The process of tiling part views is done successively. The part views are tiled

into the combined image as the respective part view is shot by the camera. The

position of the hoop when the picture of the part view (the tile picture) is shot is used

as a set-off value for the part view's origin. The combined image is an empty matrix

to begin with. For each tile picture a specified part of the combined image (an

element of the matrix of part views) is filled pixel by pixel with RGB-values from the

tile picture.

[0037] To get the coordinate value of a specific pixel in the tile picture either a table

or an equation is used. The coordinate value could come from one specific pixel or a

combination of several pixels. The table or equation that is used for finding correct

positions in the tile pictures is made from measurements on how pixels in the tile

pictures relate to exact coordinates in the hoop and is designed to compensate for

geometrical distortion. By using the table or equation and the set-off value depending

on the hoop's position when the picture was shot, the part views will align virtually

perfect in the combined image.

[0038] A way to compensate for the geometrical distortion is to graphically show the

hoop coordinates and then photograph them to evaluate how well they correspond to

the camera's coordinates. This method not only compensates for geometrical

distortion but can also compensate for the camera being not perfectly perpendicular

to the hoop. In the method the hoop coordinates are visualized by dots with a known

distance to each other. One way of doing that is to print out the dots and attach the

printed paper (or fabric) to the hoop and make sure that it is not rotated. Another way

is to have a fabric where needle holes stay visible and let the needle make the dots.



In that case the position of the needle holes will be perfect but when interpreting

them as dots there might be small deviations.

[0039] After the picture of the dots has been taken, the dot positions are

automatically analyzed to find where in the picture they are and what hoop

coordinates they correspond to. To minimize the impact of small deviations when

detecting the dots an average of many reference pictures should be used. This is

more effective than using extremely many dots in the reference picture. From this a

polynomial equation can be calculated. This equation is used for each pixel in the

compensated picture to tell where it is positioned in the original picture. Several

different kinds of polynomial equations could be used. This is prior art technology

being used e.g. in geometrical correction of satellite photos, whereby details of said

equations are not further described herein.

[0040] Instead of calculating the equations for all pixels in every picture, a matrix

could be constructed that tells at which positions in the original picture to find the

RGB-values that result in a geometrical corrected image. That is a solution which will

significantly reduce computing but on the expense of more memory, in this case it is

preferable to increase memory usage.

[0041] Figure 2a shows a combined picture being an example of how it would look

when nine part views are tiled together without geometrical correction. The border

between the part views are very distinct since lines between two part views don't

match at the borders. A sewing pattern is further indicated in the picture as a helical

curve. Figure 2b shows the same nine part views but after they have become tiled

together by use of geometrical correction, which makes the combined picture to

appear as one big picture instead of a combination of several smaller pictures. The

sewing pattern is now without breaks.

[0042] To just measure the distances of a few pixels from the origin and assume that

the system is linear will result in a very inaccurate system, and the combined picture

of the hoop will have very visible tiles. This is because the distance from the camera

to the fabric is much greater in the corners of the picture. The described tiling method

even makes it possible to have a camera that isn't perpendicular to the hoop.



[0043] A certain hoop coordinate will most likely correspond to a position that lies

somewhere between four pixels. One way to solve that is to take the nearest pixel -

nearest neighbour. Another way is to take a weighted mean of the four pixels -

bilinear interpolation.

[0044] The reason behind geometrical distortion is mainly that the distance to the

lens is greater at the periphery than in the centre of the picture. Therefore the same

distance will appear shorter at the edge of the picture than in the centre. There can

also be flaws in the lens that causes geometrical distortion.

[0045] Something that isn't geometrical distortion but causes the same problems is

irregularities in the fabric. Mainly, this is due to fabric not being stretched enough in

the hoop. The geometrical correction is designed for fully stretched fabric. If this isn't

the case then the correction will not lead to best possible results. Another problem is

if the fabric has another distance to the camera than the distance in the

compensation. This could be because of different hoop types, thick fabric or that the

inner frame of a hoop isn't pressed as far down as possible. When having hoops of

very different height, different compensations corresponding to different hoops

should be used.

[0046] The brightness varies over the tile picture. This is because of a combination of

the photographical phenomena vignetting and uneven illumination from the sewing

machine's LEDs.

[0047] To make each tile image look good and fit naturally with other tiles a

photometric correction is done which makes e.g. a background color the same for

each pixel.

[0048] Even though the tiles are compensated, small differences can sometimes be

visible by the tile borders. The differences are mostly due to different illuminations but

can to some extent also occur because of small geometrical shifts. This problem can

be made less visible by having an overlap area where a pixel corresponding to a

specific point on the pattern is a combination from two neighbouring tiles.



[0049] When capturing the hoop, the memory size, in combination with the hoop size,

is the factor which determines if a border can be perfectly detected directly or if

another scan with higher resolution at interesting places is needed. According to one

example, the sewing machine is built with enough memory to perform 20 pixels per

mm capture if a lower resolution is used it might result in a need for extra scans.

Use of two cameras

[0050] With the suggested camera position the whole stitchable area of the hoop will

be captured. It will also be possible to capture the area all the way to the sides and

also a small part of the hoop itself on the sides and at the bottom. But at the top there

will be a little part of the fabric that can't be captured. This isn't a problem for all the

applications, but when the content of the hoop is shown on the sewing machine's

display it would look nice if the whole content was there, including non stitchable

areas. A solution to this is to use two cameras; the second camera should then be

placed behind the presser foot bar. In this way the second camera can capture the

top part of the hoop. The application of two cameras can also be a way to perform

the scans faster, detect height differences in the fabric and to detect stitches that

becomes visible behind the presser foot.

[0051] An alternative solution is to only show the stitchable part of the hoop on the

display.

Calibration

[0052] When mounting the camera on the sewing machine, only the smallest of

variations will lead to pixels capturing other coordinates than intended. Since it will be

hard to make the mounting process exact it is important to calibrate the camera. In a

calibration mode the camera will look for known details such as specific areas of the

stitch plate to see which pixels they correspond to. From this information, a

calculation is performed to detect the exact position of the camera and which angle it

has to the hoop. From that information it is possible to recalculate the equations/pixel

map that tells which coordinates the cameras pixels corresponds to.



[0053] To go from analogue values in the image sensor to sending a digital image

requires quite much processing. This is something that can be done in the cameras

microprocessor as well. Often the processing also includes different corrections. One

embodiment is to have some of the correction algorithms directly in the cameras

microprocessor. This would speed up the image capturing process in some cases.

Examples of use of the invention

[0054] This invention can be used to align two different embroideries or one

embroidery design that is split into several pieces. If the fabric is re-hooped in such a

way that some of the earlier stitches are visible, the sewing machine can detect these

stitches, from an image of the pattern in the hoop according to the invention, and

move and rotate the next (upcoming) part of the embroidery so that the pieces will fit

perfectly together. The detected stitches could be part of the design or be extra

stitches made only for the system to detect when re-hooping the fabric. Two points

are chosen to move and then rotate the upcoming embroidery to align with the part

already sewn.

[0055] To an image of the hoop residing on the display of the sewing machine a new

design may be added, either as a user's composition or one or more embroidery

elements uploaded from a memory. The so amended image on the display may now

be transformed to a new pattern on the fabric in the hoop by executing stitches

according to the image residing on the display during preserving the inter-related

coordinates of the pixels of the image on the display.

[0056] With known technology for line and edge detection it is possible to use the

present invention to automatically find lines and edges to sew upon or next to. An

example can, e.g., be an applique that is attached to a fabric automatically or a seam

that will follow a line drawn on the fabric. In addition to that, the sewing machine can

place stitches automatically. A natural consequence upon use of the invention is that

the user of the sewing machine manually can indicate stitches to be performed in

relation to attributes on the sewing material, both on a built-in display, an external

display and in an external software program.



[0057] This application of the invention can be used in order to sew with seam

allowance along an edge if the fabric may be placed in a hoop. It will further be

possible to find and sew along seams or lines which may be drawn on the fabric or

may already exist on the fabric. Different line colours or types may be sewn with

different colours or seams.

[0058] The hoop pattern is captured to an image according to the invention and then

edges may be found more or less automatically. The user may assist by means of

the display to show where the desired edge is.

DEFINITIONS

A stitch consists of the thread between two consecutively laid knots of upper thread

and lower thread.

By seam is meant a sequence of stitches.

Attributes, or appliques, in connection with the present text relate to an object of any

kind on the fabric and may consist of a certain fabric, a certain fabric color, or a

certain point on an already existing embroidery element, a pearl, a piece of jewellery,

a point on another type of decoration or other corresponding ornamental features.



CLAIMS

1. A method in a sewing machine ( 1) that has access to a memory (M) for stitch

data and a processor (C) for reading said stitch data and for operating the

sewing machine ( 1 ) to execute stitches according to stitch data, wherein the

sewing machine ( 1) has a needle (5) that is passed in a reciprocating

movement along substantially a normal to a sewing material (2), and a hoop

(20) for framing a pattern of the sewing material (2), and for moving the framed

pattern in a direction comprising a component of at least one of a first

coordinate (x) and a second coordinate (y) and wherein further the processor

(C) controls movements of the hoop (20) according to said direction in relation

to the position of the needle (5) and synchronously with the movement of the

needle for executing stitches, wherein the method is characterized by the

steps of:

- clamping the stretched sewing material (2) to the hoop (20) for forming a

framed pattern in the hoop,

- scanning the framed pattern of the sewing material (2) by means of a camera

(10) mounted in the sewing machine ( 1 ) and directed towards the sewing

material (2), by taking pictures of part views of said framed pattern,

- tiling said part views together for forming on a display ( 11) an image of the

pattern framed in the hoop, wherein a coordinate of the image of the display

refers to a corresponding coordinate of the pattern framed in the hoop.

2 . The method according to claim 1, wherein the method further includes the steps

of:

- determining an origin of the hoop coordinates of the pattern framed in the

hoop, such as a needle down position,

- synchronising an origin of the image coordinates with said origin of the hoop

coordinates by setting a first image position of the image coinciding with said

origin of the hoop coordinates to be the origin of the image coordinates.



3 . The method according to claim 2 , wherein the method further includes the steps

of:

- specifying dots of the pattern framed in the hoop, wherein the distance

separating said dots are known.

- linking a second position of the image to a specific dot of said specified dots of

the pattern.

- calculating the distance between said origin of the image coordinates and said

second position

- determining the coordinate of said second position of the image,

- performing said determination of a coordinate of said second position for an

arbitrary number of said specified dots.

4 The method of claim 3 , further including one of the steps:

- assigning a specific pixel of the image to represent said first position,

- assigning a weighted value of a group of pixels of the image to represent said

first position.

5 . The method of claim 3 , further including one of the steps:

- assigning specific pixels of the image to represent said determined second

positions.

- assigning a weighted value of a group of pixels of the image to represent said

determined second positions.

6 . The method of claim 3 , further including the steps of:

- tiling said part views together for forming on a display an image of the pattern

of the hoop,

- using the position of the hoop when a picture of a part view is shot as a set-off

value for the part view's origin.

- arranging each part view to become an element of a matrix forming the image

of the hoop,

- filling each said element pixel by pixel, wherein each pixel has the coordinate

value from each respective picture forming the part view.

7 . The method of any of the preceding claims for performing the step of:



- positioning automatically and precise an embroidery element or an applique to

the pattern in the hoop, whereby said embroidery part or applique is

automatically translated and rotated so it fits with a previously embroidery part

stitched on the pattern in the hoop by use of recognizing at least two stitches in

the image of the pattern in the hoop.

8 . The method of any of claims 1 - 6 for performing the step of:

- detecting in the image of the pattern of at least any or the hoop pattern: a)

edges, b) seams, c) lines, d) curves along which the sewing machine is ordered

to execute stitches

9 . The method of any of claims 1 - 6 for performing the step of:

- automatically finding on the image of the pattern in the hoop the edges of an

applique attached to the pattern and thereby enabling the sewing machine to

sew the applique correctly in the detected position of the pattern.

10. The method of any of claims 1 - 6 for performing the step of:

- transforming an image of a design residing on the display to the fabric in the

hoop by executing stitches on the pattern in the hoop during preserving the

inter-related coordinates of the pixels of the image.

11. The method of any of claims 1 - 6 for performing the step of:

- drawing seams and/or marking stitches directly on the display, or in software

of the sewing machine,

- positioning by means of using the sewing machine for executing said drawn

seams or marked stitches on the pattern of the hoop on coordinates

corresponding to the display coordinates of said drawn seams or marked

stitches.

12. The method according to claim 1, further comprising the steps of:

- regularly scanning, during sewing a sequence of stitches, the pattern of the

hoop to compare a target pattern with an actual pattern for determining m is

alignment of stitches,



- using a transformation equation to compensate for said mis-alignment in

upcoming stitches of said sequence.

13. A sewing machine for performing the method of claim 1, the sewing machine ( 1)

has access to a memory (M) for stitch data and a processor (C) for reading said

stitch data and for operating the sewing machine ( 1) to execute stitches

according to stitch data, wherein the sewing machine ( 1 ) has a needle (5) that is

passed in a reciprocating movement along substantially a normal to a sewing

material (2), and a hoop (20) for framing a pattern of the sewing material (2),

and for moving the framed pattern in a direction comprising a component of at

least one of a first coordinate (x) and a second coordinate (y) and wherein

further the processor (C) controls movements of the hoop (20) according to said

direction in relation to the position of the needle (5) and synchronously with the

movement of the needle for executing stitches, and the sewing machine

provided with a display ( 11),

characterized by that the sewing machine is provided with a camera (10)

arranged for taking pictures of at least part views of a pattern being the visible

area of a sewing material framed in the hoop,

and that the processor (C) of the sewing machine has computer capacity for

executing :

- scanning the framed pattern of the sewing material (2) by means of the

camera (10) by taking said pictures of part views of said framed pattern,

- tiling said part views together for forming on a display an image of the pattern

framed in the hoop, wherein a coordinate of the image of the display refers to a

corresponding coordinate of the pattern framed in the hoop.

14. The sewing machine according to claim 13, wherein said sewing machine is

provided with two cameras cooperating for performing said scanning of the

framed pattern to obtain at least one of: performing the scans faster, improving

the ability to detect height differences in the fabric, use of a second camera to

scan the pattern in an area being obscured from being viewed by a first camera.

15. A computer program product programmed with an algorithm for performing the

. method of claim 1.
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