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Mesh Simplification with Geometry and

Material Preserving

Student : Yen-Chen Liao Advisor : Dr. Jung-Hong Chuang

Department of Computer Science and Information Engineering
National Chiao Tung University

ABSTRACT

Many applications in 3D :computer graphics require complex, highly detailed
models. Under the requirement:real-time-rendering, the complex models usually need
to be reduced to speed up the rendering process: Techniques of mesh simplification
are applied to reduce the geometry complexity by performing local simplification
operation sequentially, and maintain its fidelity. Most methods measure 3D distance
to guide the simplification, but they don’t consider the attributes, such as color,
normal, and texture contents. In this thesis, we propose a new mesh simplification
algorithm that preserves the geometric and material appearance of a given mesh. The
algorithm uses rays to measure the visual similarity of simplified mesh and original

mesh to preserve appearance of texture models.
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d B33 1% BT BRI KD vieWyFeview, b e A ik B g 1 1 g
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R ] e Mo Skt v ff e Mo 1 2 & B M B 7L B AT {1 e
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CRM)#F 3|7 RGB # 71 i k- 4L RGB H# =+ R &R kB E HE 2 & > #F

5 0~1-

P BARBEL T ] e 38 50 RS DB B B RS AR e 1 [ R  eT 6 )
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Local _Cost(he,k) =D > deys (R;, M, M,,;) (3.4)
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TR Fz 758 & o AR EL (P EL) E T 1 BT 0 R L
Poehd fl b S iR ALEE T e B LB AV B o Ry 2R E g SUF
i BT @ R AT BB B o ri A B ST g 15007 B R,

#ic - Local_Cost™ 5 #13 SFa 4718 254 chfe o

HEML > - BEERNe TRV ELRIGREA WAL AR ¥ LT
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Local_Cost( half edge he ,Current level mesh My )
Local Cost=0.0
My+1 = mesh My after collapsing he
V = Sample_Viewpoint_around_simplify_region(he)
For each veV
do
Tk = Triangles around he on M
Foreachte Ty
do
R = Sample_Ray(v, t)
ForeachreR
Do

T+ = Triangles on My.1 changed by collapsing he on M
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Local_Cost +=drus(r , Tk, Tk+1)
End

End
End
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20 R4S Mo(B] 3.7() ¢ #12) 1o it i 12 % Mo ( 3.7(0) e ¢ 2 42) %
PR AR T ERBART AR AP ET UGG

Global _Cost(he,k) =>">" dqys (R;, Mo, M,,;) (3.5)
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TofrTinr & & EHMoToM 7 it § B 534 2 0= &35 o Ty it f 15 chie e
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IT,(T): M, — Region in texture domain (3.6)

Rh e feMit = £ R ETHRTIERZF Y SR 0 5 S0 LSRR
PR BT MY ez ) Sl FkEL T A To = Hoil(Hk+1(Tk+1)) » 1Y

TofeTharfr & GRS 40 12 R 1+ & 3t 8 s Eufathe s &30 5 H gl & A&
FE T g g Sy i R SRR e o

Global_Cost( half edge he ,Current level-mesh My )
Global _Cost=0.0
My+1 = mesh My after collapsing he
V = Sample_Viewpoint_around_simplify_region(he)
For each veV
do
Tk = Triangles around he on M
Foreachte Ty
do
R = Sample_Ray(v, t)
ForeachreR
Do
T+ = Triangles on My.1 changed by collapsing he on Mg

To= 1—Io_l (I, (T.h))
Global_Cost +=drums(r , To, Tk+1)
End
End
End
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