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Abstract: To solve the problem that the triangular mesh model which deals with large amount of data
will bring great pressure to the computer, a triangle collapsing simplification method based on genetic
algorithm was proposed in this paper. In this method, the gravity of the triangles was first derived,
the new coordinates were calculated by using the three coordinates of the gravity and the three initial-
ized step lengths, the vertex population was obtained through repeating the above operation several
times, the minimum point of fitness value was calculated by using genetic algorithm, the optimal col-
lapsing point was obtained after appropriate amendment, and finally, the sequence of the triangles and

collapsing simplification were made according to the simplified error and the proportion of input sim-
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plification, respectively. The fitness function adopted in this paper was the quotient of the simplified

error and the triangle normalization coefficient. The proposed method was used to achieve the simplifi-

cation of the triangular mesh model of the flower and the vase, whose volume change rates were

0.0106% and 0. 2%, respectively. Besides, their normalized coefficients increased by 11. 0% and

4.56 %, respectively, which were better than the other methods. The experimental results show that

the method proposed can not only simplify the model effectively but also remain its shape as well as

improve the quality of the triangular.
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1 7]

qul

= AR Y S — R B LA AL B b
Fen kY 7R 3D AT Bl v A BR IT 4 T S IR AR
FTl S T2 W B R e R A AL 2
TEAL i L Ak B A5 45 AR I 45 11 3 P A ok K R
FIE L I A 0 B AR ST R 0 R AR AR A 1Y i
P& T AT AL

o A% TA7 A 1Y S S5 2 I B3 S a0 S 1) s VTR, )
B T /D14 T 3R A B A AR AT T Ak )
Ry B, BB vk S e i AT B kAT A
Gy ARG E AT . Turk™™ LU 0S5 #2258 K 1
1A 18 3 J 7 T, {H AR SR P38 X S 4 5 Rt
W, WANRES gL SREI . E Wk
A 3 B A B 1 X R BEAT A L HRS TR 3R
ATl I 4 R —# Ay BHE B . Ozaki % A
8T K 158 2 W) Sy ik R ASE AL HE AT /)y IX R
R B S 8 P B R AT 8 = SR 28 T B 1 ORI 2K
RE ARG ARAFRRAE . 3T B T R RN
AR o FH R A A FR O 2 N T s B R ih R AE S A
B0 AR — . Keeneth ZEH1Y 5] A 56 5 pR 5k
W AHfRAL SR AR i, Pan 05 5] A kiR 2
I 5 A b T R AR 22 H NS A ER
S JRTTUE SRS SR AR BT B R R R R AR
AR 20T RRAE B AR R RUR — M, SRR DY
TR FH A 53 1k 000 7 TO0 s A7 7E AN By 8 A 8 1o {1
AR BE R, A SRR 2 R ) R, B SR
G5B TR 2 TR A SR K B R A R
HEIR.

BEXS BRI E AR AR IR 22 K = ME ot & AR
ST, AR SCAR Y T — b T AR BE Y = A
b =S S 1 A D7 25, Ol G 22 21 SR X [
I3 o 52 30 2485 R 3R WA AS S5 1 A0 AT R 17 A A Y

(4 =) i L B REORIE SCREAR TH = MIB By i
2 BAEHEe R A

BAEREH T I REMIT S S, AT S
J7 5 AR 8 47 B o5 58 U AL 1) ff Ak . & R 45 A
il B0 7 S S DX AR AR R 2 /N L = AR T i
SR 1) A, DT 7 3T TR AR () T4 T ] Ak A A
{14 [ B SCBE $2 T = ff1 A% T o

18t 15 A L 5 A 1 2 0 Tk A AR L O
JE BRBUBE (5 AR B 0 Y TR AL A L 56 PN 2 0t s Ak e
AR T AR BB L f 245 B ERAR AR
2.1 EEHRE

AR5 ¥k v R TR g R R G R 17 i
B, EeBEALA AL IR 0 B 1), 17 {3 E A
B A Y o A, B — 2 R BRI B A
B NEC T (50 i By i RS B b i S A ER
B PR S = A AR L S U2 A AR
M BEAF R H . AW E R LR AEA 200,

AR SCVEE G BE R /INE R 6 AL, BIAE S T4
KN 1 B X E 2 10° AT IXE, fF 2 <
10°+1<<2" Wt R APk Ay 17 B, DA
A — 8L Bl 5 1) A b Ay B8] T s A 4R 19 T A A
FEAEAL RN .

xi=x, T LuX (@D

_Li
10°+1°
o Ly J2BEHL A A X W SE 8, o
D o FlARBRAE L o DL R RS S B S A 2 Y
RO AR BRI . L A2 A5 28, ROR 5000 4% il A
PRE AT 3l 1 20 K A5 5, T o 1, ] AR A S5 PR
7 AR AT GO0 5 S 8K o a8 45 Al o {7 Bl ] AT
Bl RIEE A Ly,
2.2 EBENEERH

T8I0 BE BRESH T PEAN A AR TR SO0 FRARL A5 Y 42



5 6 0]

B BRI, A T IR AR IR B = AR S 3T B AL 1491

ERREE Ok PR VR AR MR . O T T A A Ab
B R0 3R T R 3 I R B E SO IR R R 2
AV A= MBIt R A Q miwgt LB
F=AV/Q. (2)

XA SR UL R FLR 25 AV BN G, B =
FTE 1 R A R B0 QB A Ay, DR I35 3 3 R 4K
TE B /INEAT B 2K
2.3 ThEEBE

— YR 50 B 1 A AL R 58 JORIE S B
{14 B — VR R AL # 2x B G FABLAEL L A 1T 3% 4 4 3
I T il

PEBEERAE A 4E FH J& LLRDIE BB B OE Fb 04 48 R
BRI AT — A0 A SOR S B4R VR 1 Ay B/
T A S B ), A2 AR B T 2 R R
VEFH S FOG G SR A3 I 00 et 1) — 1 o 25 K i B AL
T o AR SCAE A S 38 S, Y AR DA A 1 38 X
W P AT RN A X, AR SRR S il R IR K A B
BLBCAR | 77 A e £ (R, L B 09 02 B 1k 500 3 72
NV 35 o G U G NS G o 8 N )
PR LA E (128 AR Py EAT 3R 5

.1001010110010111010.
0101011110110100110
.100101011(.)010110110

0101011110110101010

(a) B (0 (K38 SR R

(a) Schematic diagram of chiasmatypy

1001010110010111010|

0110101001101000101 |

(b) Yo 4448 53R 25 1E]
(b) Schematic diagram of chromosome variation
Bl 1 et fiss SURAR 5om IR
Fig. 1  Comparison schematic of chiasmatypy and
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Fig. 3 Flow chart of procedures of the method pro-

posed in this paper
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Fig. 5 Comparison of simplification effect of the flower models by different methods
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Fig. 6 Comparison of simplification effect of the vase models by different methods
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