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The fractal interpolation methods of fractal curves and surfaces
and comparison with randomly generated methods

ZHANG Xian-bo, YANG Wen-ying
( College of Science, China Three Gorges University, Yichang 443002, Hubei, China)

Abstract The fractal interpolation mathematical model at rectangular domain 1, and interpolation curves and
surfaces of the MATLAB program are given. Application of the actual data from the fractal interpolation of
curves and surfaces are studied. The results are compared with that of the randomly generated method. Qur re-
search has significance to the visual display of complex geomeiric patterns, and to the research of topography
with fractal characteristics, fault surfaces, and the surface cracks of materials, both in theory and reality.
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BENFEENR B F, =f(x,), =0, 1, -, N & (o) SFR S IRE SR AL %55 B4 (B e 5, X AH SR
MR ER (2, F)), (20, Fioo) ZELRBER BE SO TR, MR 2N M R 2 BRI E L
FRAE, SR X KB KPR 1B B, ZEAR SR PR 2 [ 3 A B A e A B SRt 1 e i, T R A7 1E )RR
ARALHIFFAE , FF 5L b, - TRAGR AR AT A B4R 48 W0 58 A2 =22 81 ) JRr B0 2 AL A, AT (15 i 25 R 08
hniFa LR
L1 SREEBENEFEER

X FEEMBARA (5, F): o2 <, 020, 1, -, N} AERICAERLL(IFS)

(R w,i=1,2, -, N ,ﬁfpwi(i)= (:’ Z)(;)Jr (;) (1)
FE A R R
o *)= (5 ) o)) @
BIENA

ax, +e = x4
axy +e =%, (3)
cxg +dFy +f, = F,,
cxy +d,Fy +f, = F,.
XEBHNUNHTRNFTBEA, BRE o, ¢, d, e, f; TDREE, R d HEBSE I ESE
H,H0<d <1,i=0,1, -, N.XFEAT IR
a; = (%, = x,,)/ (5 — %)
e; = (xyx g — x0%;)/ (2y = %) (4)
((F, = F ) =d(Fy = Fy))/(xy — %)
((xyFiy = xF,) ~d(xyFy = 2,Fy) )/ (xy - %4).

1]
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i

fi

1.2 SREESE
SI=[a,b],J=[c,d]; & D=IxJ={(x, y): asxz<b, csysd},¥ D HHHMH.
@ =% <% < <zxy=bjec=y < <yy =d. (5)
B — M A ERBAR (2., yus Zna) n=0,1,2, N, m=0,1,2,- M, H5E T0H T RS
£ DR, BWRf(%,, v.) =Z,,,n=0,1,2,-- N, m=0,1,2,-- M.
wh=lx, %], Jo=lya, 9., D=L, xJ,, ne{l 2~ N}, me{l,2, - M}
2o oL, D,(x) =ax+b,; .0 JoT,, U, (y) =c,(y) +d, HESHER, MEHE
D,(%) =%, Polxy) = 2,5 %) = Yty Cul¥o) = Yns (6)
a, = (%, =2,,)/(xy - %)
] b, = (myx,.y = %%,)/(xy ~ %) (7)
¢n = (Fn = ¥t )/ (¥u = 50)
A = (Yuar¥n = Yo¥n)/ (Y = ¥o)-
N4 = MRS N
F,.(x,5,2) =e, .+, ¥+ &2y +a,z+k . (ne {12, N, mei{l,2, - M}),
Fn,m<x0’y0 ’Zo,o) = Zn—l,m—]
Fon(xy:%0:Zy0) = Zymo (8)
Fn,m(x()’ylll’Z(),M) = Zn—l,m
Fn,n,<x,\’-)',\l»Z\',M) = Zn,m'
@, . FRFESFEAG E MR O TR ) WABRSE HBREO S o,, <1, FVEALOIETF.
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1 51 (8) AT ARG
Eim = [Zn-x,m—x Loy =Ly ¥ Ly~ o (Log — Ly — Ly + ZN,M)]/(x()yO — ZyYo ~ KoYy + Xn¥n)
Cm = (Zim = Zomt = Can(Zoy = Zyg) = Ban( %Yo — xx¥0) 1/ (% = 2y)
fn,m = [Zn——l,m—l - Zn—],m - an,m(ZO_O - Zo,M) - gn,m(xoyo - xo)’m) ]/<9’o - yM)
bom = Zom = Cam¥y =~ faw¥n = CnZom = Enm®xYar
LW, a(x,y,2) =(D,(2),¥,(y), F,.(2,5,2))(n=1,2,- N, m=12,-- M), PAREXLT
— BRI (IFS) |, F, . (x,y,2) A5 TEARG{H R EUAY P BR 2R

2 SrFCAG1E H £ TR matlab F25F

2.1 SREEHLE
BRIETEIEE MK EFEAR, SR MR EIM RSB T .
Stepl, 4 HBIHERME AL (7, F): % <x,1=0,1, =, Ni;
Step2, RE/HEHEMBHIBEARITE [ (w0i(x), 0, (F;)): i=1,2,---,N, j=0,1,---,N}.
GBI EERTUBBI N (N+1) 4 84.)
Step3, ¥ Step2 HAFHNHY N x (N + 1) SAVEREEE S, Sl BB E L, E BB NEBAHRE,
M|#£2) Step2 AT —KEE , HRBIHEEWER.

% 53 FAR {E 2%
function [ xp,yp] = fractal_curves(x,y)
alpha =0.4
N =length(x) ;
xp=[];
yp=[1; xp=x;yp =y;
k=1;
for j =1:length(x) -1
a(j) = (x(j+1) =x(j) )/ (x(N) =x(1));
e(j) = ((y(j+1) —=y(j)) —alpha* (y(N) -y(1)))/(x(N) =x(1));
e(j) = (x(N) *x(j) =x(1) *x(j+1))/(x(N) =x(1));
f(j) = (x(N) *y(j) —=x(1) *y(j+1) ~alpha * (x(N) *y(1) —=x(1) *y(N)))/(x(N) -x(1));
fori=1:N
xp(k) =a(j) *»x(i) +e(j);
yp(k) =e(j) »x(i) +alpha xy(i) +£(j);
k=k+1;
end

end

2.2 SEEEHE

HR A8 4 FE A (BL i 1 PR 502 3K, 22 ) o TR 4 (L ) T 0 2B R A

Stepl , AMEMBEHIER(2,.y0.2,,), n=0,1,2,--- N, m=0,1,2,--- .M

Step2,, RIBAIGAGE M M HE AR
(D,(%,)  Wo(y,), Fonlayz))(n=12, N, m=1,2- M, i=0,1,,N,j=0,1,- M)
(XFELHBRRTAEBI N (N+1) xMx (M +1) /48, )

Step3, ¥ Step2 BRI N x (N +1) x M x (M + 1) A~ s fE N EAER & 25 40 16 (E i 0, %5759 3
IR A B A3 Step2 PR T —IRiE5, AR EIH R EE.
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% 53T 3F 16 i THT
len = length(x) ;
alpha =0.3 % ones(len,len) ;
N =length(x) ;
M =length(y) ;
xx =0;
yy =0;
fzz =0;
xp = NaN;
yp = NaN;
zp = NaN;
s=1;
sl =1;
s2=1,;
s3=0;
A4 =0;
fori=1.N~-1
fory=1:N
xx=x(i) + (x(i+1) =x(i)) * (x(j) -x(1))/(x(N) -x(1));
xp(sl) =xx;sl =sl +1;
end

end

fori=1.M-1
forj=1:M
yy =y(i) + (y(i+1) -y(i)) * (y(j) -y(1))/(y(N) -y(1));
yp(s2) =yy; s2 =82 +1;
end
end
KK=[];
fori=2.N
for j=2.:M
c=(z(i-1,j-1) —z(i-1,j) -z(i,j-1) +z(i,}) ~alpha(i,j) * (2(1,1) —2(N,1) —z(1,M) +
2(N,M)))/(x(1) *y(1) =x(N) #y(1) =x(1) *y(M) +x(N) *y(M));
b=(z(i-1,j-1) —z(i,j-1) —alpha(i,j} = (z(1,1) =z(N,1)) —c* (x(1) *y(1) =x(N) =
y(1))/(x(1) =x(N));3
d=(z(i-1,j-1) —z(i-1,j) ~alpha(i,j) = (2(1,1) ~2(1,M)) —c* (x(1) *y(1) -x(1) =
y(M)))/(y(1) -y(M));
k=2z(i,j) ~b#x(N) —d*y(M) -alpha(i,j) *2(N,M) —cxx(N) *y(M);
[ebdk];
i
Js
fortl =1.N
for2=1.M
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KK = [KK;[ (i-2) *M+tl,(j-2) *N+12]];
zz((1-2) *N+tl,(j-2) *M+2) =b*x(tl) +d xy(£2) +c*x(tl) *y(t2) + alpha(i,j)
xz(t1,12) +k;
end
end
end
end
surf(xp,yp,2z)
X = xp;
Y=YP;

zZ=17%Z;

3 #HHERLH

3.1 SREEHEHRLM
FAVEE FMACE" 1996 48 57 HEI1997 41 H 6 BEEEATAME(E2) , R\BH
PHE AL CLBAS 14 B AR, B 1 R B E SBE L A LA,
=1

AtlE] X 1 9 21 29 39 57 69 75 83 96 111 121 133 138

M Y 11.21 12.65 10.17 10.35 9.33 10.39 14.42 15.01 16.93 26.55 29.02 21.6 23.23 20.73
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