matenal programming

toward malleable knit sottware

Agnes Cameron, B Claxton, Claire Anderson
University ot the Arts London



Ll )
(T
)
(T
]
(T
) ) )

e — i

(wett) knit tabric



stitches in a row

creating a new stitch
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Videos via instagram:
@anotherknittedthing
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Sponge bar replacement,
thoughtsandknits.com

Mosaic Knitting Pattern Generator

This is a script to generate patiems intended to be knit using the two-color kaitting technicue known s "mesaic”, or "slip-stitch”, knitting. If yoa make something us:ng this pattem
generator, I'd love Lo kaow about #t! You can email me imelat|laurzkogler.net). cr hat me up on ravelry!

Optlens: (i "Updare” burton below io
updaie image)

Reflect pattern in X

Reflect patternin Y

Mutate pattern (change one stitch for cach =
vertical reptiticn)

Dissolve panem (grédually wm patem
into korizontal stripes)

Number of stitches in pattern unit:
Width 8 +~ Height 8 «
Number of pattern repetitions:
X2 vYB&8 v

Stitch size: (pixels) 5«5 v Save Imege 83 ong
Colors:

Color A Ig{hlils]

Color B |FFrFFF ]

Update  New Patiern Unit

Made using procsssing js.

R ———————

Laura Kogler, Mosaic
Knitting Pattern Generator


http://thoughtsandknits.com
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KNITERATE
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Kniterate Machine



From Ink and Switch, “Malleable Sottware”



[ mods X ar

“— & A Nc csseguro | mods.cba.mit.edu

rcac pns
N

=dit delete [ set PCB defaclts
~ v~ A " v
outputs edit delete
image (RCGBA———___ - p
trnagelnfo (ubject) e i .
ST 2 mill frares (1/64) [mill raste- ZD}
tocl dizmeter (in): 0.015¢ ot et
cut depth (1a): 0004 e Lrens -
max cegth (m): 0.004 inputs tool diameter ontpnrs [ g e
offset namber: 4 imagelnfo [object) ram: 0.33624 m: 0.0156 diamcter (aumber) \mins
) e ‘ path (erray) cut depth offse: (number) it elate
mil outline (1/32 gl . : & : Ut
' : u bl teml_ﬂb (obiect) ram: 0.1016 1n: 0.004 tcolpath (cbiect) T i
tocl diemcter (in): 00312 mas Jepth inputs outputs
cut depth (1a): 0024 ram- 01016 in- 0.004 uuage ‘RG3A) muape (EGBA)
max cegth (m): 0.072 offact rumber: |4 (0 — filt)
select prg ‘ile L. offset numbear: |1 J oizet stepover |(.5 (1=dameter)
ditection: climb ® conventional
view || invert peth merge: 1 {1 =d:ameter)
cpi: 1260.5C4 path ordar: forward ¢ fevenme
1149 x 260 £x sotl dislance,
22 Q87 x 45 : 4 mm calculzte | | view
(O05x1780in
hiello ISP 44 naces.pug L T 1
L ello aves.pug J M=
’0[0‘1
| 'y
R :

[R.oland SEM-20 milling machine — .
,.I edit delete adit delete )T y Ii
-~ ™ ;] b Al -

~
inputs | :peed: 4 (mra's) | cutpuats inputs name: hello.ISP44 tracca.pagz.eml i ——
\ ’ 2 SEY e———— »
toolpath ongin: file file (object) size: 47630 g |
x:| 10 {mm) ™ -
2 : : Y
y-{10 1.mm;t inpnts ; - onfpnts
7" 10 (mm) image (RGDA) N path (array)

move to ongn

1cg height: =
z:|2 (mm) L s
home: -
x: 0 {mm) -
y: 1324 {mm) "
z: 805 (mm| [ view toclpath ] = N I

Fab Mods, MIT Center tor Bits and Atoms



®( Auto Knit )

&KNIT DB )

@ stitch Maps)
.(Knn Script )

‘(Mosalc Knit ) @ <vitscape )

DOMESTIC

" Open Knit

Size

IN 10 YEARS WHAT IS HERE?

of dot = User Friendliness

fKey:
Size of dot = User Friendliness
Pink = Still Active

..............................................................................................................................................................................................................

(LOW VOL)

‘IMGZTRACK)
‘(cmn Minder )

RlélD

®(stoll M1 Plus )

APEX
® (SHIMA)

\Blue = Out of Action

\

/

INDUSTRIAL
(HI VOL)



Farly experiments
with the CMU

Textiles Lab Knitout

software

Twwwwmvmvwww***w*****wwlwwm.

o =

Tm.wm.*m.w.wm.m.w***m.*m.*w**wlwm.

o e

Tm_.m_.*m_.m_.**m..mvw**m.w.***m.m.w.ml*?

=5, il

Tm_.f..m_.m_.m_.m_.m..m_.m.ﬁ_.m_.m_.*i..ﬁfﬁlm_.?

e

Tm.w.m..m.****w.wwww***ifwwwlﬁ_.

o =

T*wmfm.***wm.****#m.ﬁ.g*wlm.m.

o =

Tm.m.m.mv*m.*w**m.*mvm_.*m.****w.uwm.
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OPEN TEXTILE TOOLS INDEX - X

© &= google.com

[B OPEN TEXTILETOOLS INDEX ¥ &

File Edit View Insert Format Data Tools Gemini

Q o6 & § 100% ~ $ % 0 .00

v  Jx Name
A B C
Name URL Developed By
o
KnitDB https://github.com/tex

tiles-lab/knitdb?tab=r
eadme-ov-file

Kniterate https://editor.kniterate Kniterate
Editor design/
Knitout https://textiles-lab.qgit Jim McCann, Lea
hub.io/knitout/ L Baugh
Knitout https://textiles-lab.git
Visualiser hub.io/knitout-live-vis
ualizer/
Knitscape https://knitscape.net/ Hannah
Twigg-Smith
KnitScript https://github.com/log

icoloqist/knitscript

KnitScript https://pypi.org/projec Megan Hofmann
tknit-script/

123 Defaul...

D

Institution

CMU Textiles
Lab

Kniterate

CMU Textiles
Lab

CMU Textiles
Lab

Machine Agency
https://depts.was
hington.edu/mac
hines/

ACT Lab at
Northeastern
University

Extensions Help

~ = |10]+

Cost

free. A paid plan with
further capabilities is
expected in the future

free

free

free

Link to code

N/A

https://github.com/textil
es-lab/knitout-live-visu
alizer

https://github.com/mac
hineagency/knitscape

https://qithub.com/mhof
mann-Khoury/knit scri
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Description

= ® Share ~
G W v B~ = A
H |
Documentation Related Machine C
Publications

pauern Cdn pe 10aued 1w uie Krnung rmacnimne

with a USB-to-serial adapter cable.

Browser-based knit design software. Can
import text-files exported from Designaknit

file format for representing low-level knitting
instructions

Visualising knitout files in 2D

knitscape is a browser-based tool for
designing pattern repeats for knit slip/tuck
colorwork. It was developed with domestic
knitting machines in mind, but the charts are
suitable for hand-knitting as well.

KnitScript is a computer language that helps
you design knitting patterns more easily. In
KnitScript, patterns are composed of
sub-patterns that let you describe which

textures go where and how big those textures

should be, instead of working at the level of
individual stitch-by-stitch instructions.

Knit Script is a domain specific programming
language for writing v-bed knitting machine

https://dl.acm.org/d
oi/abs/10.1145/333
2165.3347886

Kniterate r

Industrial

Any

hitps://mhofmann-kh https://dl.acm.org/d Industrial, §
oury.github.io/knit_sc 0i/10.1145/358618 Shima Seik

instructions. The language is loosely based on ript/ 3.3606789

conventions from Python 3 but includes

support for controlling a knitting machine. The
code is interpreted into knitout which can then

be processed into instructions for different

+ — KNIT +~ WEAVE ~ ABOUT ~ |

Contribute to the

Open

extile

0ols

Index!



https://docs.google.com/spreadsheets/d/1Mk6qIkn9i-3fB2CGQtpkl0AzOCBJlxThXYyPawyuev8/edit?gid=0#gid=0
https://docs.google.com/spreadsheets/d/1Mk6qIkn9i-3fB2CGQtpkl0AzOCBJlxThXYyPawyuev8/edit?gid=0#gid=0
https://docs.google.com/spreadsheets/d/1Mk6qIkn9i-3fB2CGQtpkl0AzOCBJlxThXYyPawyuev8/edit?gid=0#gid=0

kniHing sothware
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Kniterate - Unlithed

kniterate.cesign +, @ 5 B @ | m
! -~
pattern : ‘ a.cameran@arls. ac.uk
Kk IFRAT
3¢1 00 60 i) 5 S
390 no &0 30 5 &
338 0.0 G0 0 5 S
. . . . 334 00 3D a5 & & 2 3
Knit Tuck Split Drop Clear Knit Both  Tuck & Knit 4 i 8237 00 2D 45 & 2B <2 8
et 336 00 60 30 o 5
e 335 00 60 0 5 5
‘ \ ‘; | Drop Both 4 00 80 a0 5 &
Rear _L X TL % @ f / 483 0.0 60 9 5 5
, , & aa? N0 36D 45 A 6 7 3
(N 381 0.0 60 30 3 5
£, D ES 330 00 B0 0 5 5
O 3 no  &n a0 5 &
Front T \’ — 37 00 60 D 5 5 \
. 377 00 3D 45¢ & 6 <2 3 s
aeal 276 00 2D 450 A 8 7> (B gy T U U U YT P T U T Y0 e T T Uy e e T e T e o oo s
. . 375 00 60 30 5 § i
Miss Tuck Both  Knit & Tuck 37, 00 & 9 5 5 i o
o) 73 0.0 60 30 ) 5 1 Files
a7z 00 60 0 5 'S L |
3 N0 300 450 f 6 <3 ® s s ecBecB =838 35c8Ec8 583580688 e8 383 cpcnap s BENee e D =
370 0.0 3CD 15C 4] 6 2> 3 ER
Yan 359 00 &0 30 5 5 C avtin
. 238 no  &n b 5 &
Rack Left Rack Right @, 00 G0 30 55 !
n 356 0.0 60 0 5 5 T
_ — 385 no 3CDH 450 é 6 ? R B I B B R B B B R B R R I N B R B R R R R R R B RN R R
5 364 00 GO 30 5 'S
Rear to Front 4{ 11 ¢ \‘1 p~ o B3 00 @0 3 5 5
Q 32 00 60 30 5 5
— = 31 00 60 0 5 S
P v B/ N0 200 I8¢ & & 2> MW
) 358 0.0 G0 30 2 5 i i - i i * i i
Front to Rear R\ K T , -~ 358 0.0 60 o 5 5 + . - + 4 ¢4 . - + 4 + 3 -+
4 1 1 357 no 80 30 5 &
— 356 0.0 G0 0 2 S
36 00 3¢0 45 6 6 <2 & : —
34 00 3D 45¢ 6 6 2> (4 m 'f ik ate
353 00  3C0  45C G 6 <2 40 e R R e | 211 ONE
352 nO 30 450 A 6 7> 14 | Code: MISS
351 00 3CD 45¢ 6 B8 -2 |4 Front: MISS
330 0.0 3C0 45C & B v ¢ - B - s R2iMSS
344 0.0 3CH 450 a 8 <2 4
318 00 3D 450 6 6 2= 14 == == == hi Bl ==
347 0.0 3CO 45C 6 6 <2 A FEFEI: TEEI - FTEELI - TEE
346 0.0 30D 450 A 5 7> & B . B o
M5 00 3D 450 6 6 -2 Lo HER S P U 3 =y T r—ar—
344 00 36D 45 & 26 2> L4 _— = —3 —t
343 00 3CD 45¢ 6 6 <2 4 = e BEE e = .
Rack Speed PRoll 5~ SR Dr Yan 2@ H R QA b REREROBIAEEn BERRTIICSITRGRERBRGRE
| RETY VU 3D A 6 6 a

Kniterate Editor — you can make an account for tree!


https://editor.kniterate.design/
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https://agnescameron.github.io/knitout-visualizer-kniterate/#

make knitted textiles with knitout-JS



= Knitou!l Visualizer for Kniterate +

C & agnescameron.github.io B % Yy : 0 ] @ © m =

Load a knitout or js file |(editor) | Run/Show || Save KCode || Save JS | [ | Show Knitout [ JAdd Waste Section ? guide github page

//this 1s javascript code that procuces knitcut
const knitout = require('knitcut');

// need this line for kniterate
let k = new knitout .Writer({cerriers:["1", "2", "3", "4" "E", "€"]1});

// sample width = max_needle - min_needle
// sample width should be >22!

oo~V LA WN =

11 let min_needle = 52;

12 let max_needle - 82; ﬁ § EE E '+'+=1'I:*§=$=$=+§:—=‘E= :t:$=§+=¢=§=:':: %

13 let rows = 40; "ﬁ ES% "‘ E #ﬁ:i#&%ii:ﬁgi:it#

14 let main_carrier = "3"; g3 gt 0§ (5 g3 gt 6 -0. >

15 cEat: mimtmie: 'P 1;; 4lﬂ' -
) . . iI-"I-* e -I--II--I-"':I- "':--ls-l- *-l--l-*l*:l--l-* 5

16 k.in(main_carrier); _i._f-’, &"E 3= "'I" + * ..'#

17 'ilb-lﬁf 'ilphlb i:l 4l- 'hldP 1&- 4l- ial '* -ttt

18 - for (let r = 2; r < rows; 1ir) { i{g.i- 1-‘ G-t .._* ﬁ._'.‘:g'%".ﬂ' "‘" ""."’l"

19 //even numbered rows knit left to right &% """’: "'="' "’I C"’-I"' "’ "E._Ig "‘I“I"“I“' "'s"’ "'-IE"

20 ~ if (r¥%2 == 0) { ¥ + ¥, G—¢ e 4.

21 ~ for (let n = max_reedle; n >= mir_neecle; --n){ § ﬁgi' Hi ititittttﬁt tilif;t i‘ tttatt 't Ztﬁ

- i i

23 // knit a stitch on the front bed : l tt t . tt t l

21 k.knit("-", "f" + n, main_carrier); S I t I f; I G 1 tﬂt : t.l.t-l.t-.. t&t&t&t&tﬂ-

25 } T -ttt :

26 } t"‘t"‘ b tebete: ;t ;t .-1

27 - fEiii E:a*:.%: e

28 //odd numbered rows knit right to left

29~ else { 'l- +-I=l=-+ + + "' ": f’: Tt

30 - for (let n = min_rcedle; n <= max_ncecle; +4n){ Et : 35 E+" Eﬁ:&izt'iz";f:* i 3...1"-! ;

51 o PEEENEESEE Rt *‘aﬁﬂi SiEt

32 // knit a stitch on the front bed 3G a:""'-'t 1 jﬁlt g +$ +. + 353 4. Egi" I g5 h} 4, 4I+ I +¥

33 k.knit("+", "f" + r, main_carrier); F 964 -

34 }

35 }

36 }

37

38 k.out(main_carrier);

39

40

*

Knitout visualiser tor Kniterate



https://agnescameron.github.io/knitout-visualizer-kniterate/

k.kn.it(ll_ll, ||f1||, ||3||);

knitting a single stitch



K.knit("+", "f1",

"3") 3
.knit("+", "f2", "3"); ' ” I
K.knit("+", "f3", "3");

first row (not casting on)



.kn.it(||+||, Ilflll, ||3||);
.kn.it(||+||, IIfZII, ||3||);
.kn.it(||+||, ||f3||, ||3||);

.kn.it(ll_ll : ||f3|| , ||3||) ;
.kn.it(ll_ll : ||f2|| , ||3||) ;
.kn.it(ll_ll : Hflll , ||3||) ;

.kn.it(||+||, Ilflll, ||3||);
.kn.it(||+||, IIfZII, ||3||);
.kn.it(||+||, ||f3||, ||3||);

.kn.it(ll_ll : ||f3|| , ||3||) ;
.kn.it(ll_ll : ||f2|| , ||3||) ;
.kn.it(ll_ll : Hflll , ||3||) ;

more rows!



40;

let rows
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k.out(main_carrier);

more rows!



fextile maohinery



Images: 1. Industrial 3-d Loom 2. Industrial washing machine 3. Robotic arms for
selecting fabrics 4. Industrial embroidery machine
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Images: 1. Mannequin to test performance tabrics 2. Conductive yarns 3. 3d printer
using robotic arm 4. Pieces made on robotic arm 3d printer
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Images: 1.Bio Component Fibres 2. Yarn spinning machine 3. Fiber Families






https://cci.arts.ac.uk/~material/

a.cameron@arts.ac.uk
b.claxton@arts.ac.uk
c.anderson®@arts.ac.uk



https://cci.arts.ac.uk/~material/
mailto:a.cameron@arts.ac.uk
mailto:b.claxton@arts.ac.uk
mailto:c.anderson@arts.ac.uk

