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Abstract: An improved adaptive layering algorithm with STL model feature details retained is
proposed for problems of the traditional adaptive layering algorithm for 3D printing, such as com-
plicated calculation, inability to eliminate the influence of the step effect on the model, failure to
retain model features, and easy loss of model features. The improved algorithm first determines
whether the current layer contains significant feature edges. It then adaptively determines the lay-
er thickness by the angle between the two adjacent triangular mesh vectors for the case with such
edges, by the angle between the triangular mesh vector and the forming direction for the case
without such edges, and by the change in the number of closed curves in the adjacent tangent

planes for the case where the model has feature offsets. Finally, the minimum value of the adap-
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tive layer thickness in the above three cases is used as the basis for the current layering. The re-

sults show that, for the adopted dinosaur model, the proposed algorithm not only retains the de-

tailed features of the model, but also significantly improves the modeling quality; the proposed

algorithm has an accuracy 28. 6% and 31. 7%, respectively, higher than that of the vector adap-

tive layering algorithm based on the triangular slice method and the adaptive layering algorithm

that only retains the model features. The algorithm reduces the influence of step effect and model

feature loss and offset on the printing quality, improving the model printing accuracy to a certain extent.

Keywords: 3D printing; STL model; adaptive layering; model feature; triangular mesh
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ASCII Binary
UINTS[80]-Header
UINT32-Number of triangles

solid filename
facet normal nx ny nz
outer loop foreach triangle
vertex vix vly vlz repeat REAL32[3]-Normal vector
for each REAL32[3]-Vertex 1
triangle  REAL32[3]-Vertex2

vertex v2x v2y v2z
vertex v3x v3y v3z

endloop REAL32([3]-Vertex3
endfacet UINT16-Attribute byte count(0)
endsolid filename end
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Fig. 1 Two standard data format of STL file
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Fig. 3 Schematic diagram of different layered thickness step
effects of STL model
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dinosaur model

‘ Ciﬂ - Ci ‘
Cin +C
(2 PR AR 407 )40 500 0 - A8 0 1) B 25 R
33 T LR 34 F ASE 80 4 T 5 A% B8 A 8 460 L A S
58 BRI 04 g S E AR R 1 3 R 1 5 — 1K
oo P8 BTN N oA A SE L IS S A I A
T 4175 T8 PTG o B A = A9 T A DA 25 26 Bk 53530
NNy SRR AN, 5 Ny (995828 0. AT
N:N .,
[N | [Ny

N;

d/l = dmax - (dmax - dﬂll'ﬂ) (9)

(10)

0 = arccos

&8 AN = A I b RS ik AR s B
Fig. 8 Schematic diagram of dihedral angle

P = ST AR I R Y e A 0 BERS S N H
STL BRI R TS 7571, 0 8/ R os AH &R i = ff T
Ji BCEHT 0 0 0PI R AN = A R i . 20
RTFABE ¢ B, F WA = A7 5 iy 3t
L AR AR

0 53 )Z)ZIERI RN 2 0 3 R B R Ak
A DU B TR DR R /DN 5 20 /0N I, AR R A
RN AR 5 DUV B ) 2 R R O 2 49 O o AR
B H & L SRR

' = dys— (s — o) (2220

. ) ab




110 W% o i

PN

857 %

TR ) 25 R AR S W N o, IS =M T A
A% 3 R e 1 0€ [, 1807, BIfH ¢ Bl STL
I A5 A ARG B ) A8 Ak T A8 b, X B 2 SOk (15 )5k
T PR M B A @, H R IR R

B+p1—1/4, B=<<20°

20°+p1+21)/4, B> 20°
Aorb. R AA T A R AR = A T R A Tk Ak i
10 WFEIE A = 1gF . F i STL A Al 90 4 45 5
2.3 BEEinReE

TE 3D T EP i A 3 2 v, W) R 2558 W B I &%
LR DL ORI R T B 5 22 ) AT R 4 ok
G RGN AR . VIR 2 R — MR N IR,
BRI S 2 J2 A T IR i AT A 38 N 402 A SO A IS
N AT R RIL AR A 9 PR .

12

W uxsnh |

SN,
TEISTLEZ s Zpn,
WEAYIG)Z =1 7n /”o

]
JLUJ ~fJ|fuh BT AT
JARIZE I = S

J\JWV J2st

AT
P58z, rfm [fwu/m l V52,2 A = i l
A i R S J RS 7 B S
VA 10 2 VA M
1) de /M) I/ Meid,

7} ’1 |x
h; mm(d d)

B9 ASCHE R R B

Fig. 9 Flow chart of adaptive slicing algorithm in the paper
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