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Development of a NURBS interpolation based on the two-stage method

Nie Mingxing, Jiang Xinhua

(College of Information Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;)

Abstract: In view of the high computational load for non-uniform rational B-spline (NURBS) curve’s

high speed and high precision machining, a kind of NURBS curve interpolation scheme is put for-

ward based on the two-stage mechanism. The first level interpolation is performed in the master CPU

to accomplish the rough interpolation, and the second level interpolation is performed in the slave

FPGA to accomplish the fine interpolation. Finally, a platform for experiments is built to verify the

theoretical analysis based on ARM-FPGA architecture, which can contribute to the realization of two-

stage interpolation.
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Fig.1 Two-stage NURBS curve interpolation flowchart
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Fig.2 Hardware of two-stage interpolation
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Fig.5 Read and write testing program flowchart
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// W FPGA Hiutik 27 77 2 stk -

FPGA_addr = ioremap(0x18000010,4) ;

// Wi FPGA B 4ia 25 £ i b

FPGA_data = ioremap(0x18000000,4) ;

//1E 0x20 HuhlE %4 0xAO

% (volatile unsigned long * ) FPGA _ addr
= 0x20;

# (volatile unsigned long * ) FPGA _ data
= 0xAO0;

//FE 0x21 ik 5 ¥ 0xBO

S Lk :

# ( volatile unsigned long % ) FPGA _addr
0x21;

# ( volatile unsigned long * ) FPGA _ data
0xBO;

// I\ 0x20 bk EEE

# (volatile unsigned long % ) FPGA _ addr
0x20;

/7 BE 23| Read_data

Read_data =
FPGA _addr;

// M\ 0x21 sl

# (volatile unsigned long % ) FPGA _ addr
= 0x21;

/7 VB R3] Read_data

Read_data =
FPGA _addr;
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