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Delineate:
 1. Portray something Precisely 
  2. Indicate the exact position of a border
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@ Sewing & Patterns Uk Chat

“Need someone to explain this if they can 
please...”

“Help! I’m stuck and I can’t for the life 
of me work it out... bear with me... I don’t 

understand the instructions.”

“Hello all. Can someone please help me, 
I think I am going mad. I’m struggling 
to make this waistcoat and it’s really 

challenging my strength and temper...”

“Anyone made Oliver+S patterns? I can’t 
work out the sizes, they seem big...”

“My local printer has quoted me £50 to 
print two A0 patterns, are there cheaper 

options?”

“I’m a little confused; I’m usually a size 14 
however the measurements are saying 20, 

how does this work?”

“Can someone recommend a UK pattern 
printer company for A1 & A0 patterns?”

“Where can I buy super cheap cotton to 
make a mock up of a dress and jacket so I 

don’t waste my lovely wool fabric?” 

Problem...

DIGITAL Pattern

Time consuming
Accuracy issues 
Size adjustments by hand
FABRIC WASTE DUE TO INACCURACIES

Paper Pattern

Time consuming
Trace individual Patterns
Intimidating layout
Size adjustments by hand
FABRIC WASTE DUE TO INACCURACIES

Accuracy Stress Time Iterative

User research

Users are required to print digital patterns and connect the individual 
sheets together to construct the full pattern. Precision is required to 
maintain overall pattern accuracy which I found to be challenging to 
achieve during my sewing lesson. A0 printing can be outsourced but 
it is expensive and isn’t immediately available.

Patterns bought in books are stacked on the same page and must be 
traced on specialised A0 tracing paper which is expensive. Again, if 
A4 tracing paper is used, it must be stuck together accurately. People 
can choose to use the pattern to create one of the garments but the 
others will be lost once it is cut out. Additionally, having several 
patterns stacked creates a complex set of geometries that are di�  cult 
to follow.



Anyone can make clothes so this product had to be as inclusive as possible to people with 
varying physical and cognitive abilities, and prior technical experience. By considering 
users at the lower end of this spectrum fi rst, it ensured that the product would be accessible 
to the vast majority of potential users. This led to key user criteria that had to be met:

- The product had to be intuitive and easy to use; whatever technology was used had to be 
as transparent as possible.

- The product had to be compact; user research highlighted that many users have limited 
space to prepare patterns.

- The product had to be light; users with limited mobility or strength had to be able to use 
the device with ease.

- The product had to be ergonomic; it was designed to be comfortable to users between 
the 5th and 95th percentile of hand dimensions.
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Ambidextrous

Antropometrics

User profile

Print Medium 

Designed to use existing, low-cost fabric markers

These pens are readily available and the familiar to the 

end user

The product had to accommodate varying sizes 



Concept Development
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Plotter Concept
Highly accurate 

Fast print times

Fairly Bulky

Requires user repositioning during print

Handheld Concept
High potential accuracy

Compact and light

Technologically complex

Reorientation required if print is interrupted 

Printer Concept
Highly accurate 

Common existing technology

Very bulky and heavy

Inefficient print time

The 3 concepts were compared using a selection matrix containing criteria 
established during user and technical research which determined that the 
plotter and handheld concepts had the most potential as solutions to these 
problems.

2D concept development led to 3D user experience prototyping using 
cardboard models which determined that the plotter would be a bulky and 
awkward solution to these problems; this identifi ed the handheld device 
as being the most suitable option for this application, however technical 
challenges remained with ensuring this concept would meet the user criteria.

3d User Experience Prototyping3d User Experience Prototyping
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Concept Refinement

Ultra wideband RF

Laser Sensor

Rotary Encoder

Accelerometers/Gyroscopes 

Transmitters triangulate the position of the receiver by calculating the 

distance using the speed of the wave and the time of arrival 

RF waves travel at the speed of light and require extremely high 

resolution clocks to remain synchronised, which are very expensive for 

this application

Required to have a very high resolution for accurate reorientation of 

pattern 

The transparent and opaque pattern disrupts the IR light reaching the 

sensor leading to a change of signal that is used to track position and 

motion of the rotation 

Highly sensitive and can measure static and dynamic accelerations and 

changes in pitch

Double integration of acceleration calculates the change in position; 

small errors are carried through and increase in scale

Extremely accurate line-of-sight technology

Extreme accuracy can cause noise and jitter; this application requires a 

relatively low DPI rating

Small range requires precise manufacture with low tolerances

Safety considerations for the end user
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Product Overview
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Blow Moulding
Due to internal cavities caused by geometry 

Injection Moulding
All other parts injection moulded

480p touchscreen oled 
display

Li-ion 5v 2.2ah 
rechargeable battery

400DPI ADNS-9500 laser 
mouse sensor

IR photoelectric 
encoder 

Spring Loaded pen 
mount

USB C Port For 
charging

PCB’s for 
electronics

Low friction 
steel casters
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User Interaction Points
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Shop Shape Share

Dedicated
All-in-one
website

The user interface provides all necessary functions from shopping for a pattern, 
automatically adjusting the pattern to fi t the users body avatar, to fi nally accurately 
guiding the user through the printing process. The touchscreen display is designed to 
be intuitive and familiar, controlled using common smartphone gestures. The reticle 
complies with the anthropometric data and can be rotated using one hand. The base  
has a polygonal cross section for added grip when rotating with two hands. The pen 
mount is design with fi nger and thumb grips and its shape clearly informs the user 
how it is operated.

Touchscreen Display

Repositioning reticle

Simple, bold and familiar icons.

Intuitive gestures:

Touch, hold, swipe

Bold guide lines at max 

accuracy limit +/-5mm

Clear reticle for tracking the 

patterns geometry

Pen MountPen Mount



User Journey
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1. 2. 3. 4.

5. 6. 7. 8.

9. 10. 11.

Stages 8-11:

The user buys a garment pattern 
through the user interface

The interface automatically adapts the 
pattern to the users size

The user selects the starting pattern 
and starting point on the pattern

The user unplugs the device 

The user places the device on the chosen 
starting point

The user starts the print process using 
the touchscreen display

The user prints the pattern by following 
the guide on the display

The user adjusts the fabric to access the 
final section of the print as required

The user lines the printer up with the end 
of the previous printed line

The user rotates the reticle to match 
the previous line which reorientates the 
pattern

The user completes the remaining 
section of the pattern

This function is intended for users with 
limited space and mobility who aren’t 
able to complete the print in one 
continuous process.

This function may not be required for 
most users which would limit the user 
journey presented here to stages 1-7. 
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Positioning Technology 
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Having two laser mouse sensors allow the device to record translation and rotation accurately 
during printing. Laser mouse sensors have a very limited range which informed the overall 
geometry of the product; the sensors have to be in range of the fabric to work.

The reticle is used to reposition the digital pattern with the physical pattern. As the fabric is 
readjusted, it will rotate to a new orientation. By lining the pen up with the end of the last 
print,  the reticle is rotated in line with the previous pattern; these two points inform the user 
interface where the pattern is and in what angular orientation.

Laser Mouse sensors

Two sensors track translation and 

rotation

Highly accurate 

Work on all surfaces

Progress automatically paused when the 

printer is removed from fabric 

Z-axis accelerometer distinguishes between 

the printer being stationary and the 

printer being removed from the fabric 

Repositioning reticle

Original fabric position 

New f
abric 

positi
on 

1. Pen lined up with end of the previous 
print

2. The reticle is rotated to line up with the 
previous print.
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Power and Data Transfer 

10

Streamlined device to device communication

Shorter range = more security

Low power

Low bitrate: Max. 0.99mbps

High bitrate: can exceed 100mbps

Foundation of Internet of things

ip address required per connection

Less secure

“best of both” Communication

Streamlined device to device communication

Shorter range = more security

High bitrate
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