KNITSIM: KNITTING SIMULATION FOR FABRIC PATTERN VISUALIZATION

Benedikt Kantz!*, Peter Waldert!,

TU Tobias Schreck!, Reinhold Preiner! d VIN CI 2 02 5

Grazme 1gnstitute of Visual Computing, Graz University of Technology
Corresponding author, benedikt.kantz@tugraz.at

KNITTING PROCESS

* Lengthy and manual, requires careful planning; and results 1n
3D pieces:
(a) 1s inherently 3D due to offsets,
(b) knitting pieces are commonly 3D structures, e.g. socks,

hats, clothing, ...

= Goal: simulate relaxing tabrics to visualize final piece based
on knitting pattern.

* Our Approach: web-based simulation of fabric and pattern
combinations beforehand using an interactive code editor.

EXISTING GENERATIVE SYSTEMS EXISTING KNITTING EDITORS

" deepKnit |1]: Machine Learning (ML)-based gen- * Yu and McCann [3]: linking code to 2D-view of
eration of novel fabrics, including visualization. knitting patterns.

= Narayanan et al. [2]: generates patterns (graphs) * Knitting Skeletons [4]: add force simulation to
from meshes, with manual adjustments. gauge fabric stresses.

* Yu and McCann [3]: code-based generation.

— KnitSim: an integrated & coherent design and editing framework on the web.
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1 this.cast _on(24) _

2 const knit_row=(switched)=>{ 1 this.cast on(24, 'round')

3 for (let 1 = 0; 1 < 6; i++) { 2., const knit_row=(switched)=>{
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5 this.color(@xbcba45 . :

6 this.knit(2, 'purl') 4v 1f (switched) {

7 thislcolor('blue') 5 thlS-CD-I.Dr(@Xbea45)

8 this.knit(2, 'knit') 6 this.knit(2, 'purl')
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13 this.knit(2, 'purl') 10 this.color(@xbcba45)

14 ¥ 11 this.knit(2, 'knit')
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17 3 - 13 this.knit(2, ‘'purl')

18 for (let i =0; i < 6; i++) { 14 b

19 knit_row(false) 15 }

20 }

16 this.end row()
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29 this.color(@xdc267f); 23 this.color(@xbcbad4s)

30 b 24 this.knit(24, 'purl')

31 this.knit(6, stitch) 25 thlS end FOW()

32 } o R :

33 this.end row() 26 this.color('blue")

34 1} 27 this.knit (24, 'knit')

35 for(let i = 0; i < 6; i++){ 28 this.end_row()

36 pattern('knit') 29 }

;; } pattern('purl') 30, for(let 1 =0; 1 < 6; i++)4

39 for(let i =0; 1 < 6; i++){ 31 thlS.knlt(24, 'knit')

40 this.knit(24, 'knit') 32 this.end _row()

41 t:iS-End_E‘OW“ it 33 this.knit(24, 'knit') e
42 this.knit(24, 'knit' .

43 this.end_row() - this.end_row() %:22@3(:1Cf§
44 } 35 }

BUILDING ON KNITSIM

* Code building improvements: Language Model (LM )-assistance, block-based
building of code.

* Improve traceability: through highlights in code & 3D-view.

= Fabric rendering: improved rendering of continuous and interlocking knaits.

* Allow tfor more complex topologies: e.g. shirts, trousers, ... Pemo Code
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