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Abstract

Level-of-detail (LOD) is the one of the significant techniques which
widely applied in the field of computer graphics. Simply to said, LOD is
a kind of technique that a mesh of 3D model is simplified according to
the distance between viewer and model in a scene. Nowadays the
applications of LOD include all kinds of 3D gaming optimization, dynamic
terrain rendering, etc. The purpose of LOD research is in order to
alleviate the cost and improve the efficiency in computation by spitting,
collapsing, decimating triangles in a mesh.

In this research, we propose a method to implement the perceptual
prototype by loading several sample models in the same class. And then,
this prototype is used to improve the LOD algorithm. Furthermore, a
modified LOD system based on QEM algorithm is implemented.

Due to the prototype, the system can know the perceptual features and
the model can reserve these perceptual features as simplifying. The
perceptual concept is to recognize that which parts in the model are

usually focused by human vision. If the perceptual features were destroyed



in a low level of detail, it i1s difficult to recognize what the original
model is it by human eye. Therefore, the perceptual features serve
important role, while the resolution of model switching among different
LODs. The system can simplify some un-perceptual parts in high level of
detail. Moreover, the model can still be recognized in low level of detail
before destroying perceptual parts.

The construction of the prototype is described in the following three
steps. First, the branches and main body can be classified by model
skeleton automatically. A model have a main body and branches more than
or equal to zero. Second, loading several models and make some statistic
depend on previous classification. Finally, the prototype is constructed
according to the statistic data. These statistic data, such as the number
of the branches and its radius and length, is analyzed by our system in
a semi-automatic way. Following these steps, we can construct a
skeleton-like prototype in this model class.

According to the prototype data, there are three contributions as
executing LOD. First, the system can know the last level of detail as
simplifying the model. The simplification of model can be recognized by
human vision if the branches of model still remain in a very low resolution.
Second, the system can check out the perceptual feature in a model by
prototype information in a view-independent mode and reserve the
perceptual parts as simplifying. Third, the system can know the

recognition rate as simplification for reference.
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WA iRl B F R lchg A o0 B
DRI e i SB-(0 L BHCA Y B - SRER el G0 2 RS TR e R G
SRERAP ST A Mt B 0 dopt 4 T RH - J0R)8RER o0 R fode e R0 AR
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T

P N m st o T NE M EH - o Y gt RAEE S AR e
A3 RAlaE - BRAFEY E- AR Y k&S 100% 0 dodk ik 10 B R0
PR 9 BEAG A A RIS R s 90% 0 vt aEd o kIR ST K T
% - AT AL FEPRLOC R R S ETRIR AL B AL PR s
t

FEAM DAL S R el Y - BECAA A B DI AR D REFRROEA

2. B M IV ARR D RIGEN PRV U AT R D PRSI R
&;3?%‘@57%5@,%&1%,;%@}@ Sl E R s pH IO ST R
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AHT I kAeE e B AR R KRB L b ek fie o
S AL Al - v R B HCA R A Rk E - AL 0 22 LOD shdek o e
A KRB EF R - TR
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PR AH P PFRET AR AR o) R o R a3
L s e a gt BT AR K L RIRL  FHRBER AT A A8 A
- F 4L AL R T 2AEEMS (View independent) ¢ 32 i A 4%
Hfotd] B M s B IR 8L ¥ - 38 5 H i 041 PR ooa A 2 s i
ke d 32 (Silhouette) - 2D convex hull # 4R2:4p B (View dependent) st
o
Fok % 5 M odd g (View independent)
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Valid Vertex:33 / 1636

Y5639_Honey. objj
'ﬂ‘aI id Face:48 / 3254

Bl BRI |3 S s

ALBEAP M 3 #c(View dependent)

R ¢ BB EL A R 03 % $4(Silhouette) A FT g Rl A Ben
2 R HALE - i (edge)ddp 83 & 0 AP AR A & e £ (Normal )4 & 4p & &0 R
SRR TR L T E AT R B g - BRAEL A e R
WP Z b e BEPEARF DT g A 2 S Fptend B N AR -
P B2 AL e n e AR AT R ek i 0 Bt R P S 2D convex
hull 507 Afhde* B ] B2 #F > S ER> ZREHHE Ly 5 0425k o

17



TPy EE

22 N A PP BenT 5o

CPU Dual Core AMD Opteron(tm) Processor 165 1.81GHz

RAM 2GB

Bgom + NVIDIA GeForce 7600GT

T4 % % | Microsoft Windows XP pro

BT 5 | MS Visual C++ .Net2003 +DirectX 9. 0c

RN T L
1.DCG #34 A 8% 1 F 4 A ehFie 3nFTHLEHT end points

connection points f= joint points = 831 & if & 2E A 2 2 i) LR

F 2
BB g o] 2 2 4 Eohe B (segments) 0 4rBlt - 3 B =

B-L- ﬁie?J > #-4] (man & woman class)
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2. RAANLSRE RIS LR DFTR R AL TR 3 A 2 e
Al E e gl fof R AF B4 AT A Al PR ik F RPN
Al e £ (branches) » e & -4 L hia BR &EMA D niR 3 £ f e 5L

Flut R A A AR AL - B AT T ORI 8 AT e
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7
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=
-
S|
P
b
I
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:4_“‘}5‘\—
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>~
S
5
S
5
L
An

212 o 2 %% [ = + -
BAl RS o ot R R A T oA =

Refering Radius Radius Radius
Radius mean
level deviation |maximum minimum

main

| 0. 0557273 0.023851 0. 085422 0.026989
body
head | 0.485804| 0.320716 1.22263 0.13061
left

1 0.346429| 0.0708726 0.447249 0.229835
hand
right

| 0.34721 0.122449 0.524394 0.113264
hand
left

| 0.516251 0.142559 0. 743563 0. 325953
foot
right

| 0.498876| 0.158239 0.722533 0.239932
foot
22 AREHEERAFTH A
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Jptima

B2 - A A3 e R A

¥ oebar R B e 25 dog ~ horse ~ penguin ~ dolphin ¥ 2 4 oA 3 2 (B -+
IFEE AN A R ERRLT JHEE o RRkaE 7 I 2 Hn
HAE KR A e o ¥ 0 R > % sphere tree siradius 2 16 > ¥ 14 {
F e 4o i prototype sEERM > Gl4rBl L w A SEE Rl S G f AR B E

#pen 3D skeleton > fede »felmit Glen S fiez 160 A2 T PR G ABGIA W] o

Optimal prototy
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B+ = : horse & A

Uptimal prototype

A

Bl - ! penguin & 3|
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Optimal prototvype

B+ ~ ! dolphin & &

A R AR FT S N A LG P g g E R IR

P EFBHET 2T LA - S RAG RRA S T

WA & A B R T B g B e AR E 0§

I

L ALBEYT A 4 9 B4 (Silhouette) » RARBLGA b A 4 & HiRF B o

Bl 4 segment £ % 2L(F 4 B)
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BHA B R4 (5 ® * vertex shader MEEd kft L T I A&dEw 2 d L 4

et e peocapees: [T O

Blotw 24 PRaEER e
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Bl= += ~Y6815 Gerillia_stand %%

Bl- + - ~Y6815 Gerillia stand 150 &
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z
i

Bl= + ~ ~Y6815 Gerillia stand 100 &

B- -4 -~Y6815 Gerillia stand 76 =
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Bl = -+ ~ Y6815 Gerillia_stand 64 &
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Y6816_gignstand

Bl= -+ - ~Y6816_gignstand150 &
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Bl= L2 -~Y6816 gignstand 56 =
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Bl=-+7 ~Y6816_gignstand 32 =
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Bl= -+ ~Y6817 terror_stand & & % = +* fix

Bl=-+- ~Y6817 terror_stand 119 &



Bl= -+~ ~Y6817 terror_stand 150 &

Bl=-+4 ~Y6817 terror_stand 79 &
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Bz -+ - ~Y9269 general 700 =
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Ble -+ = ~Y9269_general 200

Bz + = ~Y9269 general 61 &
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FEFFIAE N AL HE* RS L0D ang b kg 79 7> QEM(Quadric
error metrics)# &2 5 & LA LOD & X iz - 2 B 0 {2 R KR 3D
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