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Comparison of NURBS curve inverse calculation with
different parameter values in simulation of jersey fabric

CHANG Chenyu', LU Zhiwen'?, LIU Feng', GU Jiaoxia', SONG Wenxin'
(1. College of Textile Engineering, Taiyuan University of Technology, Jinzhong, Shanxi 030600, China;
2. Anhui Tianzhu Textile Science Technology Co. , Lid. , Fuyang, Anhui 236000, China)

Abstract:In order to accurately simulate and flexibly control the 3D simulation effect of jersey
fabric, the 3D structure model of jersey fabric was established by analyzing the geometric structure of
jersey fabric and improving the loop model to achieve the data points of loop center line and the structural
characteristics of yarn. Using Code: : Blocks development environment, C++ language and OpenGL
function library, based on the principle of non-uniform rational B-spline( NURBS) curve, three different
node vector calculation methods, namely uniform parameterization method, chord parameterization and
centripetal parameterization method, were adopted to invert the control points, and then the curve was
fitted to simulate the center line of coil. By comparing the simulation effect of coil centerline structure
with different calculation methods of node vector, a reasonable and general simulation effect was finally
obtained, and the appropriate calculation method of node vector can be selected according to the selection
of type value points and the characteristics of each method. Based on the principle of NURBS surface,
the yarn surface was simulated, the light and material effect were added to realize the 3D entity simulation
of the weft plain stitch.

Keywords: NURBS curve ;weft plain stitch ; knot vector;simulation; jersey fabric; 3D model

Y75 H H#9 :2022-06-24

ESWH . 1LV F RT3 4 (201901D211094)

E—1EE HRE WA, BRI N SR BB L S BT, E-mail : 1767762789@ qq. com,
BASMESE S B8O, AL 1, FERFR T 10 G SUREER e fb 54071k % 1, E-mail ; luzhiwen@ tyut. edu. en,



TLRHE

Wool Textile Journal

— 100 —

CURIE AR
2023 4E 1 A

Lo 2 = Y B R AR AR 7 AR R
A PRI i A 7 T i S Y B R IS A
B, T A E 2R g T ) — S R AR R
PEATE S B ERET Y S Sh g AT SV M 4
A ] = 2 28 P R A R TR R TR 2 0 AR
R, B AT R IR (Pierce ) BA FLF 43 B pR
BOREL TR 3 Tk,

Pierce & B # AU i F & 5 HL W T 2 , BB
SN LA PSR | JHL A 50 A 2 s 1 T o 42 2 [
IR AT IR | £5 A BEAR A, O Ji5 et
RIBFSE 5 S BBt T L5 A e (Leaf) A5
T LB K B R B R 2 ) e R
( Munden ) FEFIFE 3] T 28 B8 < B 44 RS 2 (8] /9
9‘%%[5] o T Pierce fi 1 [t 28 Bl 2 Ay vk R A
S5, H AR SO A R T 2 P AR R, = 4 S R AR

R T B iR 2 B 5 A AR R 1) = ST ARRR T
o3 B R B AR YA R IR R Y . Kurbak 251744
LR VBRI AN [R) B 57 A7 43, B BT A X g R,
R T WE L S5 4 1 BSOS, 4 B sR B A
FLARE 2% FE T B sRBICHE 7 A 28 PSR — 2
JE I RE S R PR B ) = 2 57 RS (H Js o £ P 25
Hi AR T 3B 007 B H 5 5 2% BRI, it LS i 28 76 42 il
LRI 1), JOVAAR Gy s I 26 4 £ 2L 2k BB AR TE 1Y

DUZEIR (Bezier) 12 HA Bl s 2 il th & Fn =
TG M 2 SR 20 A, (R A e rp B — A5
il LIS, H SR M 2R AR 2 AR, R X 2k B 45
il B RR A i 2R J2: P AT R8I 0 il 4 BEAL K
() oy B U S i 4, B ZRh il R, 9F
WU — AP ] BTN s ) A i £ B IR IR o8 4
AT T Bezier [ £k A7 AE 1Y B v s AR 34 514 21
B M5 (NURBS) M 7EIR R T B M4t &diid A
H B AR AP b, G — T Bezier IZEA1 B #E 41
LR FIR LRI EE F1 , i Ha 5] ARH 1 H T8 4%
BRTEAR | RE A B4R b g — i A T X BT
RS E  WEHOURS B EL 3 o 20, BEONEE T A 2k
R ATIU R N 150 A QTS i Sl | U2
SEUERHE T NURBS HhZ SRR FH AR 20 ) Jn
03 By )RR A o ) v A L S 2 ()
T 58 i1 45 2600 3 R ST R A B B AR R A
NURBS 14k R 5% K S 80U i 5 sl < Al
FHASE A 5 B4 ) i 3006 il 4l 57 BT 2L 45 7

ARSCHE ST BT T 26 7 51 200 JLAn] 45 1) 1) 56 il
I, AT AT A SR 5, (8 e Y R e 4k R

R A A R A R A T
NURBS £ i, R A5 S50k 7% K S5
A3 1] 0 2 B4k T2 0 0 2 1 a5k =, ()
R FEAT  BUE A 18 AL 7, SR s, 8%
Jei $OLA ol 2R A L2k P v s £ S AR 5 5 5 i RS )
TR TR ik e 2 B v 0 4 5 R 1 A L AR
S DUl R 4 P b R R0 S R A
B, SR A3l BT 3R i T AN R i, X 2R
DR IEAT =4 B, fe )5 TR NURBS i 1 45
WL A 21 2b 2k w8 0 in A BB 5 bf 4
SR LU B ST AR SEBL A R ) = R AL

1 SFESTHR=HERNET

S PR paty/ iR AL i S AL S
AV = LSRR | 15 o BT B 46 AT 4
el F) — 2 Sy AR Y el o 2R P A 15 3 T I
FHH = eSS R AL
1.1 BB =48

ol P 2 P 114 J LA 235 4 S e A R R, G 2
OF ST XS, DRI T X 1 R £k P A 0
P2 oy P 1 R BUR L TR

(a) THERLIE

T, & 7/ BN AT,
(c) WA

(b) £¥E

1 RBEZBE=#4&F3=MFE
Fig.1 Knit loop 3D model. (a) Vertical view;
(b) Left view; (c)Front View
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Fig.2 Weft plain stitch 3D model.

(a) Vertical view; (b)Left view; (c)Front View
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Tab.1 Coordinate table of knit loop center line data point
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Fig.3 NURBS curve reverse calculation steps
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(a)3D wireframe; (b)3D entity
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