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Rapid simulation and computer implementation of flat
knitting loops based on yarn texture

LU Zhiwen JIANG Gaoming

( Engineering Research Center of Knitting Technology Ministry of Education
Jiangnan University Wuxi Jiangsu 214122  China)

Abstract To provide rapid CAD of the flat knitted fabric with more lifelike loop primitives geometric
model and the variation of the texture on the surface of the loop are studied. The model that captures the
texture variation from the flat yarn to the bent loop is constructed to form the lifelike texture of the loop.
And the lifelikeness of the loop with varying illuminations is optimized. The computer program is
developed with the optimization algorithm. The loop texture of different yarns is simulated to prove the
feasibility of the proposed algorithm. Our work provides rapid CAD of loop structure in the knitted fabric
with a loop primitive simulation method that is not only more lifelike but also supports material adjustment
of the yarn. This paper also provides theoretical value for the flat knitting fabric computer simulation.
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Fig.1 Geometry model of yarn( a) and loop( b)
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Fig.2 Loop texture partition
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Fig.3 Different region of loop texture partition. ( a) Partition 1; ('b) Partition 2; (¢) Partition 3
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Fig.4 Simple texture( a) and loop simulation( b)
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Fig.5 Actual yarn texture( a) and loop simulation( b)
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Fig. 6  Different ways of joining the loops ( front view) .
(a) Front view of face loop join face loop; ( b) Back
loop join back loop; ( ¢) Face loop join back loop; ( d)
Back loop join face loop
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Fig.7 Different ways of joining the loops ( side view) .

(a) Side view of face loop join face loop; ('b) Back
loop join back loop; (¢) Face loop join back loop;

(d) Back loop join face loop
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Fig.8 Different ways of joining loops
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Fig.9  Loop with varying brightness line a to line e

VC ++

o

struct TEXTURES{ int r; int g; int b; } textures;
vector < vector < struct TEXTURES > > W;
vector < vector < struct TEXTURES > > S;
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Fig. 10 Algorithm flow chart
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Fig. 11 Stitch simulation. ( a) Plain jersey stitch;
(b) Rib stitch; (¢) Knit and purl stitch 1%;
(d) Knit and purl stitch 2*

VC ++ N

o FZXB

FOLEY J D VAN Dam A. Fundamentals of Interactive
Computer Graphics M . Reading MA: Addison—
Wesley 1982:8 - 12.

FRANCOIS Siewe SERGEI Grishanov. THOMAS
Cassidy et al. An application of queuing theory to
modeling of melange yarns: part I: a queuing model of
melange yarn structure J . Textile Research Journal.
2009 16: 1467 - 1485.

OZDEMIR H BASER G. Computer simulation of plain
woven fabric appearance from yarn photographs J .
Journal of the Textile Institute 2009 100( 3): 282 —
292.

YUKSEL C KALDOR J M JAMES D L et al. Stitch
meshes for modeling knitted clothing with yarn-evel
detail J . ACM Transactions on Graphics 2012

31(4): 37.

KURBAK A EKMEN O. Basic studies for modeling
complex weft knitted fabric structures: part I A
geometrical model for widthwise curling of plain knitted
fabrics J . Textile Research Journal 2008 78(3):
198 -208.

EFROS A A FREEMAN W T. Image quilting for
texture synthesis and transfer C //Proceedings of the
28th annual conference on computer graphics and

ACM 2001: 341 -

interactive techniques. S. L.

346.
PEIRCE F T. Geometrical principles applicable to the
design of functional fabrics J . Textile Research

Journal 1947 17(3): 123 -147.
HALEEM Noman WANG Xungai. Recent research and
developments on yarn hairiness ] . Textile Research

Journal 2015(2) : 211 -224

. 2000
26(6) : 66 - 70.
WANG Yusang FENG Xunwei. CAD of weft knitted
jacquard fabrics based on geometrical model J . Journal

of China Textile University 2000 26( 6) : 66 —70.



