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Creation of 2D object shape by NURBS and the motion analysis
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Abstract: Shapes of 2D objects are created by using NURBS that is used in CAD in order to perform the motion analysis of

those objects. The area, centroid, and moment of inertia of the object are calculated using the Gauss divergence theorem. The

line integral is calculated by using the trapezoidal rule. The errors of the calculated values to the theoretical values are small.

The motion of a heart shape object is analysed by Newmarkf method successfully.
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(a) A curve drawn by B-spline (b) A circle drawn by NURBS
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(c) Hodograph of the derivative of (d) Hodograph of the derivative of

the B-spline curve (a) the circle (b)
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Figure 1. Curves and hodograph of the derivatives

LiAAKRS: - Be (D) - K

2HKHET - #HE - 1K

487



TRk 27 £E BAXRFHEIFE Fii##EST

ZZTC = (x(8),y(©))T X NURBS #h#,B; = (x;, v;)T 1%
av hr—/NRA Y N ThD. Figurel (% B-spline &
NURBS % HVCHEW 72 il & iR 0B A R K
T 7 CTRLELDTHD. B-spline iR ITE AN TT
1 THDHEANDLEV/NSWVEE NURBS #iftix= > k
2 —/)LiRA » FNBREEL TS R D 5.

3. YRR L ERE, RiETE—4 2 FOREE

Bl WL

’é 30/ f/_ 2= {0,0,0,1,1,2,2,3,3,4,4,5,5,6,6,6}
1//2

0 |0 1 g2 IN2  IV2

10 5 12 \./

10 |75 1 6 ‘

75 | 75| 142 4

5 |75 1

5 5 12 2

5 7.5 1 12 N / 1h/2

25 75| 12 0 m B

0 751 1 0 2 4 6 8 10 12

0 5 12

0 |0 1

5 0 12

Figure 2. Heart-shape drawn by NURBS
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Table 1. Characteristic values of the heart-shape

Ty [l FHEAE | HEiRE s
A AZ =1/100 | 5890 | 58.90 0%
Xg _ 0
(G,74) A =1/100 | 5.008 5 0.16%
Ye
Af=1/100 | 3.939 | 3.939 0%
Gy | =1 0
I, Af=1/100 | 6086 | 6089 | -0.05%
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Figure3. Trajectory and rotational motion of the heart-shape
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