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Cubic interpolation of k points
after pafter:
Curve_a

Inverse Kinematical Transformation

{Cb} before
singularity

tool path from NC code {Xp,Yp,Zp,i,j,k}

Singular point detection and tool path splitting

joint coordinates of tool axis orientation {A,C}

Cubic interpolation of Cb and Ca points

curve Cb(s)

Discrete geometrical derivative evaluation on points
C*b-k and C*a+k

d(C*b-k)
 ds

[C*a,C*a+1,...]

are
the signs
the same

yes

no

From singularity,
go backward on C*before(s)
go forward on C*after(s)

7

Cubic B-Spline interpolation on
(C*b-k-3, ... ,C*b-k,C*a+k, ... ,C*a+k+3)

8

6

curve Cpatch(s)

is
monotonous

Curve resampling before and after singularity

curve Ca(s)

[...,C*b-1,C*b]

5

yes

no
9

is
new tool path

kinematically acceptable
V<Vmax
A<Amax
J<Jmax

11

Projection of initial C positions {Ca,Cb} on
new Cpatch(s) curve

10

yes

no

Final new tool path {Xp,Yp,Zp,A,Cnew}

{Cnew}

2-3 Tool path splitting and cubic interpolation before and after singularity

C positions from initial NC code
curve Cb(s)
curve Ca(s)

Path displacement (mm)

singularity

C
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(°
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8 Patch insertion by cubic spline interpolation

Path displacement (mm)
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)

curve Cpatch(s)C*b-k-3,C*b-k-2,C*b-k-1,C*b-k

C*a+k,C*a+k+1
C*a+k+2,C*a+k+3

Cb(s) and Ca(s) samples

Path displacement (mm)

C
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(°
)

Path displacement (mm)

C
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10 Projection of initial C positions on Cpatch curve

C positions from initial NC code
Cnew positions on Cpatch curve

Final tool path after kinematical verifications

Final G1 C values on new tool path

4

3

{Ca} after
singularity

2

1

11

k=0 k=0

k=k+1 d(C*a+k)
 ds go backward go forward


