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Tool-Path Generation using Sweep Line Algorithm
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Proposed in the paper is an algorithm to generate tool-path for sculptured surface machining. The
proposed algorithm computes tool path by slicing offset triangular mesh, which is the CL-surface
(Cutter Location surface). Since the offset triangular mesh includes invalid triangles and self-
intersections, it is necessary fo remove invalid portions. For the efficient removal of the invalid
portions, we extended the sweep line algorithm. The extended sweep line algorithm removes
invalid portions very efficiently, and it also considers various degeneracy cases including multiple
intersections and overlaps. The proposed algorithm has been implemented and tested with

various examples.
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Fig. 3 Tool path generation of regional milling

2. CL-Surface 0| A{2] Line Projection

Projection 2 ZA F 7} HAE UE 4 2
oo #E TF S HWoeR CL-Surface &
FHo g @%g}q MNBE zlsﬁLO A=r) 2) A
wate] dojzl dEe FAFAAM AR A At

o €43 FEL AASY 37 Z2E e

Baez AA47-g dudsts A WA dYE oy
A3 Hol lov, B =FANE Tomas 9
Prosolvia® o 2l3] /¥ # WYY triangle-triangle
intersection or triangle-plane intersection & AH8-3}7]1 &
Fia=

ddbste] dofjzl Ao JfelA Al 89
89 Feg AASNE Y A4 9ue s

(=
ne)
o &

%gm
e e g g

A
o .2
o o
c  or
l:o =
* o o
N

r
_% oo
M L
ﬁ i

=2
£ o
iy o

i

e
©
=

P

3] 5 Aol wHERE AAS

e o
2
S
e
el
X
dr

r o

=i Mooz
(L AT T O o S A

o], T3t FF2 degene-
racy 51115 E@”]ﬁl AUtk YRR AtEE &

A2g = Qofek Bk,

~Jn

L

Fig. 4 An example of projection and Intersection Point

LN
o—g=w_§ ©

{(a) Multiple Intersection (b) Overlap

0

(c) Multiple intersection and Overlap
Fig. 5 Degeneracy cases of a polygonal chain intersection
problem
E =AM AAse E3EE5E polygonal-
chain-intersection algorithm (PCl-algorithm)’ & 473}
o spgtsteith, PCl-algorithm & plane sweeping
paradigm®>® & ¥ 2 monotone chain' ¢ 54
& o83t HEHOE FTIHEE A ¢



o

AHUZS3|x K 267 135 pp. 63-70

January 2009 / 66

agFgolth. A7IA AFEA AE @ nygFu
PCI algorithm & 7} & Zols FFAHAEE A
7] A3 RE 2EE AL "evt gide A
ojth, HolA AF3E monotone chain &) F&= ot
=34 Zoh A L o) £39 Ls 9 Chain C 7}
Hd 1789 23& 72 9 Chain C & L o &}
o monotone ©|Et3 ¥} A7l HAH L &
sweeping direction, 214 Ls & sweeping line ©]2}3L

%o} (Fig. 6 L)

-

N SR

¥
§
]
]
]
]
1
' L
I

e -

i
i
i
i
1
i
i

-

I
I
I
L

(a) monotone chain with respect to line L

Sweeping Line
'
1
'
i
1
i !
|
i
4

L

e
LR ———

1
i
4 i i
] 1 1 )
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Fig. 6 Monotone chain and non-monotone chain
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(a) Model 1 (b) CL surface of model 1 (c¢) line projection
Number of triangles : 50,408

(d) Model 2 (e) CL surface of model 2 (f} line projection
Number of triangles : 142,487
Fig. 11 Two examples for performance test and toof path
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