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Fast NC Milling Animation Using Partial Redrawing Technique

MasaToMO INUIt and MAKOTO TAKANOtt

Animation of the NC milling process is helpful for detecting potential problems of a cutter
path prior to actual machining. In the animation process, machined shape of the workpiece
is repeatedly computed and displayed after every short motion of the cutter. A single cut-
ter motion usually removes very small portion of the workpiece, therefore most part of two
successive pictures in the animation becomes the same. Based on this characteristic of the
pictures, the authors develop a fast algorithm for animating the NC milling process. This
algorithm efficiently generates a new picture of the workpiece by erasing and redrawing a part
of the latest picture corresponding to the removed portion of the workpiece. These opera-
tions can be accelerated by using the polygon rendering hardware. An experimental system
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is implemented and some animations of complex milling processes are demonstrated.
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Fig.1 Illustration of the Z-map based simulation of 3-

axis milling.
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Fig.2 Two small triangular polygons attached to the top
of four mutually adjacent cubes.
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Fig.3 Two states of a workpiece Z-map model. Before a

milling simulation (a), and after it (b).
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Fig.4 Definition of a bounding box for erasing a part
of the picture corresponding to the latest removed
portion of the workpiece.
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Fig.6 Copying a part of the workpiece picture drawn in
a buffer to another buffer so that the pictures ap-
pearing in two buffers become the same.

qo — 41, 92 — 43, 94 — Qs, - - -
O00oU0ooOOoD0oOooouoooooooooooo
000000ooooooooooooog

4.2 000O0OOOOOOO
000000000 oooooooooooog
00000000 000000oooooooooon
000000000o0o00000oooooooooo
oooooooooooOooOoooooogoooo
odoooooooooooooooooooooo
O000o0oooooooooooooooooo
00o0o0oooooooouoooD B-OOOOOO
Ooooopooooo go—qr 00o0oooooo
000000 A-D000000ooooooooon
A000D00O0O0O0OD0 @ —gxO0O000OCOOOO
000600000000 O0OODOOO AOO
0000ooooooooon qq —qgq:000000
000B-00000000000O0000OO0ODOOO
goooOooooooooUoooooooooooo
ooooooooooogoooooo
Oo0o0ooooooopooooouooooooog
0000o0o0oooooooUooooooooooo
ooooooooUoUoUooUoOoooooooogo
00 0000000000000 0O0DODOD
O00oooO0ooOo0oooOoDOooooooooooog
000000000000 000oooooooooo
0000000000 ooooo0oooooooog
000000B, 0000000000000 000O
oo0oooooUooooOoUoOoOoOoooooooog
ooooooooo

5. 0000

uoooooboooboobooooboobooooo
gobooooooooboboooooooobobooboo
oooooooooobbooooon 728x728000
ooboooooooooDoD ZmepOOooooOO
goooobooooooooooooboiwoboboon



484 goooooooo Mar. 2001

01 000000000

Table 1 Animation speed.
Number Tool Animation Average
of radius time frame rate
blocks (mm) (sec.) (frames/sec.)
9542 5.0 94.96 23.69
35391 3.0 228.63 33.39
126719 1.0 163.91 38.72
156799 1.0 272.27 44.47
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Fig.7 An example cutter path and workpiece shape after

a milling simulation.
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Table 2 Animation speed change according to the viewing
angle (using NC code with 156799 blocks).

Viewing | Animation | Average number Average
angle 6 time of rendered frame rate
(degree) (sec.) triangles per frame | (frames/sec.)

90 202.06 3483 59.76

80 208.70 4523 58.01

70 228.82 6192 52.91

60 263.70 8913 45.91

50 351.95 13825 34.40

40 501.52 22799 24.14

30 806.36 41678 15.01
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