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e, B TATE IEREE k> 0 KRUE, N,k (p) AP (K — 1) IR B FEFRERENE A S, I
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Niwlp) = 2PN (o) + LN (o), (2.2)
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X"(1) = 0.

= RIS = RIS
[|—— =R B &% [|—— =R B &K%

A b DM L o 4 v e s
— T
A b DM L o 4 v e s
— T
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Fe T EIRT AR = IR B FESR B AU 7502, JATRE 53— Fh i) =k B FEAc 2k
REHHE RSk, 2L TP RINT
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R) SRAgr & XA R Z ORI 8, X (4.9) 75 BRI 42 H1 U751, Hodh =R B #E 261
A BT AR S A

(3) THE T SR S B = UORE SR B 2R AR 22, A0 SR B R B o il 2 A B KR 72
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U2 A P 25 BB PR AR5 5 5 MUK Bl A 8O, A58 (2) o

FESBR S, IR BT B b AT B L R BB 2 BRI SR,
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B B4 2 BEBCHR FE A S WA BRAE SIS 1 s,
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N IR R Qi REBIE <
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6 VFEATE SR {(Qu, 1) M, BIHEHE RS {P;) e B E L =K B R

,,,,,

7 if err < € then

8: 4% Thigh WEN Nmid — 1;
9: else

10: B niow WEN nmia + 1;
11: end if

12: end while

13: RHAZH]REH N i IR RS {P; )it VRN B 1 S i 45 R

5 BIELRELE

T MRAST T4 Y e 2 RS AT BR ) =2k B A SF il 2 0 B a4 500, AN 54648
f¥) Douglas-Peucker 5% [4] AT EG, A5 25 HOAH I B0 Hi (8 550451 5 B A HL 2008 I 4 28 45
FATRE =2k B FE 5% i 2 IR B B0 T 4 S0 ) IR 40 26 58 SOH
=R B RS i A2 S H
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o = N © &
o = N w &

o = N w &

[

o =4 N o
o = N o &

K 5 — sl 2 O B AR 1]

o = N w &

o = N w

o =+ N o &

N3 R P A ST AT $ R R =0 B R 5 i 2 % B 0 IR 46 55125 A1 Douglas-Peucker 5%
XX 2 R B HEAT IR A6, R 1 AR 2 ) T AEAR R ZBIE ¢ N A Douglas-
Peucker SIEAIA SCHE H ) FLE X 1048 1 2 % B AR 2E AT IR A ) e 4 R A5 3L AR 1 AR 2
R LAE Y, 3T 5 A 9 R R 2 % B, E =R e IR ZBIE S, AT
(=R B P A 2 % B A s 4 SR 0] th 2 % B e adE AT I 4 1) s 4 R 45 R W B AL T 22

HL1¥) Douglas-Peucker &2

# 1. Douglas-Peucker HiEII LA aqp BUESS

e=1x10"2 e=1x10"3 e=1x10"*
REhZ (a) 5.1% 17.5% 58.1%
REZ (b) 3.3% 11.8% 33.3%
REMZ (o) 4.3% 14.6% 47.8%
KLk (d) 2.0% 6.5% 25.1%
REMZ (e) 3.3% 6.5% 25.7%
KAz (f) 2.7% 6.1% 22.3%
REhZ (g) 2.6% 8.0% 26.4%
Kz (h) 2.5% 8.3% 28.1%
ek (i) 3.8% 13.6% 41.6%

R 2T =R R IR FE R R AR onp FIBUESS R
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e=1x10"2 £=1x10"3 e=1x10"*

REMLZ (a) 3.3% 9.7% 29.7%
RE ML (b) 3.9% 7.7% 13.0%
REMLZ (c) 2.5% 5.9% 18.6%
RE ML (d) 1.2% 2.8% 8.1%
REMLZ (e) 1.4% 3.7% 11.1%
RE ML (f) 1.5% 4.0% 12.0%
REMZ (g) 1.8% 3.2% 5.8%
KEMLZ (h) 3.3% 6.5% 10.7%
RE ML (i) 2.8% 5.6% 16.2%

BT =R B FESE RAF MRS IEADE I, A SCR =R B R N T il 2 K% B 40 s 4
3 2 7 R B i 3 T 2R BR A, R M T 4 ) ) AU SR A Oy — SR A AR R AR Y
=R B RS I/ R S UL A il R, 0 T e SR AR A5 AU SR R il RS ) =K B R
S AP A E RS R mBUE SEIR A R T LLA I, A SO A =k B FESR R B
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i W0 A B AR R B IR 4 TR 4 2. (R, T4k 1 B RS IR RO TR, A SR IR 4 )
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AiSIETT LMRA ol B 2 4 (B =4k 40) 1500, JF H i T B FE2k R 4710 JR B,
BEX KRB R TSI, =K B SRR A 10 ] AR IRAT TSR B 35 S B i k.
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A CUBIC B-SPLINE-BASED VECTOR DATA COMPRESSION

ALGORITHM WITH BOUNDARY CONSTRAINTS

FENG Feng, JIANG Wei
(School of Mathematics and Statistics, Wuhan University, Wuhan 430072, Chma)

Abstract: In order to efficiently retrieve, analyze, store and transmit large amount of

vector data, it is extremely necessary to compress these vector data in advance. Based on elegant

properties of the B-spline (e.g., locality and smoothness), we propose a cubic B-spline-based

algorithm to compress the vector data with boundary constraints. The proposed cubic B-spline

vector data compression algorithm is tested on nine examples with curve vector data. We also

compare numerical results produced by the proposed algorithm with these of the classical Douglas-

Peucker compression algorithm. Numerical results show that the proposed cubic B-spline-based

vector compression algorithm not only can significantly reduce the compression rate, but also can

produce highly accurate compression curve with CZ-smoothness. Therefore, the algorithm has

many important potential applications (e.g., automatic drive).

Keywords: curve vector data compression; cubic B-spline; C?-smoothness; Douglas-

Peucker algorithm; boundary constraints
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