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Abstract

The PH curve is a special kind of polynomial parameter curve. The most significant advantage is
that the arc length function is a polynomial. And the equidistant line can be represented by a ra-
tional polynomial curve, which is compatible with the CAD system. Based on the DP curve, a ne-
cessary and sufficient condition for a cubic plane DP curve to be a PH curve is obtained. The geo-
metrical characteristics of the edge length and the angle of the control polygon are obtained and
the definition of the DP-PH curve is obtained. The geometric feature condition of polygon is con-
trolled by DP-PH. We describe the construction of a control polygon for a cubic DP-PH curve from
geometric construction method, based on the procedure for a DP curve. Then the errors between
DP curve and DP-PH curve are analyzed.
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1. 5|8

SR B LT ¥t b, B SIA B B FESR(NURBS) 5 & R ELE 3, o BA i 2% ot T 44 1
RO IZ AT IR, ERVIRFIEA R : NREMERR RIEL . L. PUHE. [N 2 2 T2 0 i
g B Zedh i . sk, FEANMUEIEZ DR MG H TR Rk, 1 HAE 2
IS T i A2k . Delgado #l Pefia [114&H TS84k, #xoh DP ik, g AMEEEME T
HERARENE. EEE FRARMIEMTHE R RIS AL, 1 Ho B A iR R4 IERE(NTP 2R
BAI2] [31 4] [5]-

1 CAD IR 2 8388 I B i 26 K AN SERE 2R (T H R, ) kit 5 A BERIBETT AMUBREAF 50T LA
J R RELAS NS B AR RS, A 7 22 2 I 2R K AN S5 R 2 B A B . A, FAROUKI 1
SAKKALIS [6]5] NEeik EF-H7 g v (Pythagorean Hodograph, PH) Ik, HA £ Ii=UE UK Ag #E 1)
GPRZE. BIHATALE, X PH MHZRHIRF T Id 2t 5 ARSI T T, 78U T R IR = . BT
JA, KT Bézier ML 200, AU PN AR T AAAREFEREA A E LS8, A
K AT R SERRI RS . DRk, MR 22 I A K B R A BRI 16 PHBHEZR A LA R TE S 7E B 3l 2 5
B FH Hh #5EAG E R o Farouki Al Sakalis [6]45 H BA A R T AUH) 3 ¥k Bézier itk PH HiZk 73 571
RIIB KL TR LR E. b4, TR PH IMZRI T UATRRIE 5 A AL, (D6 T KR A SR
XANGEAEAR A B o EAESR, PUUR[7]s TLIR[SIAI/NIR[9] PH HHZR K78 73 05 B2 JUATREHE 25 A Bl A i

P =k DP #hZ9i& PH #h £ in) @, A4t 7 =ik PH-DP #hZ € X, DP &y PH
MR R ATy e BEO AT, R TR 2 1 LA AN I A () U RA AR 25 A8 JF HOZ il A 58 4 0 B ) kAo
ik DP-PH #5230 7% JUMRFAE 564, FATTEE AT LA S a4 3 428 11 22 100 T i i #4038 H =7k DP-PH. ik
LIRS TV . BJa, i 7 DP 4 A DP-PH fZR iR, 45 HEUE B+

2. =)k DP-PH HiZp94ai&
A FFET DP #h2k, #i PH #HhZk(DP-PH Hh2k), F45 =¥k DP Mk A PH #h 28 i) J LA AE 261 .
2.1. =X DP #i%k

et B, MFvee[o1], & X =1k DP k.

P(1)= z 2D, (1)
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Hoh =k DP 45 0N -
[ D45 (1). D1 (6). D55 (1). Dy (1) ] = (1=0) o (1=-0) (20).6(1=1) (1), |
2.2. PH Hh%k

SE X 1[6]: ZaEV IS H 2 Wi 2 q(f)=(x(t),y(t)), WARAFAEZ WA 5 (1), 1T, H
S(t)=Ax"(t)+y" (¢) RABHEL, PSS EZ AL g(r) /9 Pythagorean-hodograph HiZk, ik PH
iH{E5 8

SERLL[6]: Wu(r),v(t),w(r) %4Fﬁﬁ%§§1ﬁﬁﬂ(u(t),v(l))=1, M-S AA W R

x'(t)= w(t)(u2 (1)-v* (t)),y’(t) =2w(t)u(r)v(t)
(T T 250t 26 g (¢) = (x(¢), (1)) A PH 1%k
2.3. DP-PH BhZkJLIT4FAESRHF

RS DP 4R PH LA % 1
SN e 2 T a (1) P b (1)

a(t)=a,D,(t)+aDj (¢)
b(t)=b,D, (1)+bD| (1)
B a, - a, F1 b, b FILLHEASE, FIH =K DP 5% %
[ Dy (£). D5 (£). Dy (1). D55 ()] = [(1 —1),t(1=1)(2—-1),t(1-1)(1 +t),t3J SR
a(t) =b(t) =2(ag —by ) Dy (1) +3(aya, —byb,) D] () +2(a ~b7 ) D3 (¢)

2a(1)b(t)= 4a,b,D; (£)+3(aph +ab )D2 (1)+ 4a,b,D; (1)
x(t)=[la(e) ~b(r) de= Zka3( )

(1)=[;20(0)b )8 = 3. 3.1 (1)
FTEL PH-DP IZEHH 61 A p, = (%, 9, )
P=Dy +%(2(a§ ~b; ), 4aybh,)
P, =D +%(3(a0a1 —byby ),3(aga, +byb)))
Py =D +%(2(a12 b ), 4ab)

Horb p LR E M. B2/, S ERFAAAXQ DI LR, B DP-PH B2k LTRHAE AT

SE 2: M TAERSER — =R DP %k q(r), HAZHITA p, (k=0,1,2,3), #EHZARAFLK
ALLLy, Ly d,, Fow p MZRIMEEE, (j#k), L =dy,L,=d,,Ly=dy,L=dy, WA p, p, NRIITAN
0,,0, 17 /& KA

2L=3LL, %16 =0,

g(r) #52 PH-DP 12,
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 q(r) W PH IR R ARQ), WTLAFEE
dy = Z(ag +b§)
3

dy, = \2(aga; + by}

Z(alz +b12)

Figure 1. The geometric form of the cubic DP-PH curve
[ 1. =)k DP-PH BhZA=H 210

1 AR
cosf = d(fl +d122 _dgz
1
2d12d23
dlzz + d223 — d123

cosf, =
? 2('i12(’123

WRIEARQDAH dy,,d,, T

di =5 +8)[9(a v +9(8, +4 )|

dg=g(ﬁ44f[9@%+ag2+9ab+@f]

—4(a0a1 +byb, )

311a§a12 + bgbl2

AL 0, = 6,806, =2n— 6, , IS sing Msind, , THEHANMIIEZE, B

cosf =cosl, =

Ap, xAp, )z

sing, = —( P1 % 2Po )
d12d01

Ap, xAp, )-z

sinf, = —( P2 pl)
d23d12

Hobt 2 15 g () THERHOARFR, % LRBA, W35
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4(a1b0 —a,b, )

3Jala’ +b}b}

sing, =sinf, =

HILEH 6 =4, .
I ELARE S pE A 3R ) AT 2 b K 2 1A 6 R 2 2L = 3L L, .
iFHe,
3. =X DP-PH HHZ& B9 LITHE S %
I DP-PH #5812 300 JUATHERE 26 2, ToAT 128 H T LA S it g i 42 1 22 10 B 3 T 403 H = 7k DP-PH

S IPAR R AP cpr S
= = Vi X ey — Y OP S Y
R IRARIERITN B, B AL R A O, KIKEZS T =0, ﬁﬂé\H:pzu FHITE N
0
n>ZPOP,=0>0. £l RO OP, /3 WL B, P, « WA e, =0O-PF,, e,=P-0. 35| B, P, "
PRA:
K =1e +F
3.1
b, =P - ue,
0<A,u<le

LA O NIE R, RON x ML EMAAIRR. 2 B =(1,0), ¢=(-10), ¢, =p(cosf,sind), LA
TG )FF 20 DY A2 ) T i Ak A

(3.2)
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R EH 2 il RO 1 OP, 5% 5 2 HERIHE T tH 51 2 30 T8 J LT AFAE 2% A1F T LAAS Y DP il 242 1) T AR
R R 5 D, D, AR EII R R R

/D,D,P, = Z/P,D,D, #14|D,D,|" =9|D,R|*|RD,],

FH M: p > 1193 A, u RIERZAXUW T :

IRO|
1-2=p(1-u) (3.3)
|DR| =2
|P.D,|=p+A+1 (3.4

|DD,| =2(1-2)" (1-cos0)

h4), "BRERTSHAWITRE

(1+8cos@)A* +(7+9p—16cos@) A +(8cosd—8) =0 (3.5)
G HIFTERE
L (16c0s0—7-9p)+\[81(1+ p)’ =369 (8cos 0+1) 56
2(1+8cos )
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Figure 2. DP curve
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Figure 3. DP-PH curve
3. DP-PH #h%k
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, REHFE.MRAXB2)HF, MimfE D1=@,o),

& =max [(P()-D(t), P()- D(1)) (4.1)
EERITA P, D,
E X =k DP-PH £ Ny:
3
D(t)= Z(;‘D"u’ NG|
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