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Abstract

We present a novel laser printing path planning algorithm for geometric textures on mesh surfac-
es that overcomes the complex spatial intersection problems associated with traditional geome-
tric texture laser printing trajectory planning on surface meshes. Our approach is based on an in-
version-free parameterization of the mesh surface. Specifically, we employ the EBP low-distortion
inversion-free parameterization algorithm to flatten the base surface onto a plane. From there, we
generate layered slices of the planar geometric texture and place them within the parameter do-
main to obtain a planar layered reciprocating parameter trajectory. Finally, we utilize mapping
segmentation linear and Bijective properties, as well as height field mapping methods, to con-
struct a spatial trajectory. Experimental results show that our algorithm is efficient, robust, and
highly scalable.
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Figure 2. Generation of planar reciprocating trajectories
B o PEETANDBHES

DOI: 10.12677/m0s.2023.126451 4974 A ()


https://doi.org/10.12677/mos.2023.126451

RIHF

2.3. BEGESHHITRIER

WURSELW ST S BT ¢ R4 BT RIS, BT AR T3 B o = ¢ 1l S, 76 M _ERSATH
R AL S E A 2 RS o N 3] e At T o — LA E R RO

V/()’ii)=¢_l(ﬁi)=xi ®)

AR = F1 TG th ML 6 5 B2 ELXUS 05 250 [5], 76 308 Xt b = T = (9,0,9,,,9,,)
fy— 5xm7uﬁrﬁﬁ@wun=@ u,gm LB A X, -

=y (m(G,, ¥ Wz‘Vm)+Vm)
) ) -(5) 0 c g
el

=X,

PRI R FAZAE T, P DAKE b — 59 R A J ) 2 2P T S B AR A B B TR Mo R T4 2 RO S A0
TAE R ISR v, B DAARSCHR H e BE 3 1 i T s 750k . 3 T — 280 S, RRIZEL
BV 2 B R R b, R S RIEOG T BN ER AR AR X R RN

x: =X, +hN @)

Horjr xR A%L0E 7 HWHM¥E%@%%ﬂ%ﬁﬂﬂmﬁ N R I MAE X, AR B,
PR : 1) 00 X, T M — A= ST f, ARG T30 e, R N 5T = AT, 10 3 ik
FIEE. 2) R X, 7ERITE M ¢LL WML T35 B 43 P T 435 ) o B PP B A
B T T A SA O [ 7 B R BRI T B TIASHAS, JLAh
RPN RO AT, BT BAE T AT B A T e R T A B
iﬁiﬁ-deM
N={|N+Ng ®)

NN % oM
ot N, BN, FoRAE0 R 8 %A S AN VR . N, 23l S 1B 26 (0 10 175 1 B
3. LR

AICRM C++IE 5 ORI IR 12 (M SO AT BB AR SR, i L B R i AR R T 5654 Eigen
o N T BAESIRIA B, ARSCHAT T RIS IGAUEA SR B R -

anlE 3 o, (a) A SR R R SR A i T AR DR R A i R LTS, MR AR A
9722 > =TI LK 4996 N (b) A T SNEA s BOG AT ENAS AR S sUR AR () WAL AL L)
ﬁ%%é?&ﬁh%%%%oTUM%ﬁ,iﬁ%%ﬂ%ﬂﬁ%ﬁﬁﬁ+%ﬁuyu%%%%ﬁm%ﬁ
TN T, R R 2 A SCAR G AR T FE 0t T ) T AT 0B ) AR S 0 DA A AN ] R il
T A S AN R SO I P AS S i Hoin T . ASCAE SRR sttt 7 12 ORI Q1 i LT &c e, er
DA AN R SO e 5 AN [R) SO B e e 10 P S0 o R A 3 1R 7 vk A B ) S0P S0 S 48 AN [R] 1Y
JURT SRS 51 20 Hh AN [R] B FEG 7 b, 7EIX 960 >S50 B BE % PRk = R4 ) A2 1 T LT SO i A 2 U5
o E RIS R BERRSHIE 4. L5 EPTRA TR T AR 2% il i 2 RAFREpitE, 5%
B

DOI: 10.12677/m0s.2023.126451 4975 e RSE TR


https://doi.org/10.12677/mos.2023.126451

RIHF

il

i
A

i
. .,"Il/,lg///%”
.ll,'.ll i

I
N

i .,'“"'

I'#’I

2
HCHH

Wi
WMW%
IO ,7
e/ I
(2) frhn Ll (b) BEAE R R () BZAE T b E 2 R
Figure 3. Reciprocating trajectory generation of geometric textures on face models
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Figure 4. Reciprocating trajectory generation of geometric textures on different models
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