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Fourier Descriptor for Spacial Curves
Atsushi IMIYA  Hideaki HORI

Department of Electrical and Computer Engineering, Kanazawa University
Kodatsuno 2, Kanazawa 920, Japan

The generalized cylinder is a method to represent a three dimensional object by a spacial curve, the axes of cylinder,
and series of closed plane curves around the axes. Spectral analysis of the generalized cylinder extracts higher level
futures of a three dimensional object as the method does for two dimensional images. This paper proposes a Fourier
descriptor for spacial curves. Our descriptor is a three dimensional version of the P type descriptor which is first
introduced by Uesaka for the future extraction of open curves on planes. We also introduce a couple of measures
to extract complexity of spacial curves. The measures provides a model for the rotation-prsponse curve of mental
rotation of a three deimensional objest.
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RSSO BB ML T fHKESAD. 2T, fiil
Mo RBhoORE L LTRAT 3. [ 2R
DBV v i RLFREZ LTS,

Gst feb

T'=Gs exp[z'}l;] (65)
KEXoTERINWIERET L BHMBRDO Y v 2 F 1 b
ReFLctict s,

v trt€—oxt (Go, Gr) ¥ vasr iR

I'=G¢+1iGr (66)
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A BBIRCRIERT B, MikRst (2, y) FHELOHEC
55k, TRFEBEROY > = 50 (5] & —HT 5.

7 ZREHBOBSRIE

Z2EHR K
K ={(z,9,2) | 2 = &(s),y = §(s),2 = 3(s)} (67)
REEL ediigxC e+ 5
C={(X,Y,2)| X = X(s),Y = Y(s), Z = X(s)}
(68)
X(s) i(s)
Y(s) | =R(¢,-6) | 3(s) (69)
Z(s) &(s)
2ODMKE CECERIc:
z(s) = X(s)
y(s)=Y(s) :0<s<S (70)
s)

z(s) = Z(s

2 B5BRBRILL T 3 %, ARIZCKINGT 2 2o cE
TR ARE Y TR CIMET SRIE e BT 5.

K (70) 2RILT 3 € & YW T 3 e K AR BB
MR L b b, MO KN R ST 2 FIA L
T3 eELZCLHTES, CCCR,1D2DRB &
LT, Vvadn bREUNEN F 38 Es7 128
£7 5.

HfR KDY v 2 20 \BREBEAIOMKE 5 3. %
0, EFORWAYI BE L L &, M0 4 v a &
A H R Gs(6), 8Y YV aka b RE F(O) LT C
P

MR L 7cBidg & b & Mg : OBA KR Y
Bis BB, ARIEEE CREHET 3 L iR B & 22
DERCELT 20%, b oMLETINAMBEE D
o EiRAEORRMGLS e LM oft
Feasb, YoREEACKH L TR (70) 258ITT 2 2
THW L TwB e RNHfERITE 3.

Ebic, R Y 2R IC I L 2 8B4, AR, Biat
VO D DR YOEICHBRICHE LTS ¢ & 254
Acxs. o, HISR OB S WD HIFE CET 3 B,
> DAEICK LCHIBO® ) OBMS 23 ET 555
FROLRABERELEL I LHNTE S,

FIRA OO L b & DM & OBRESHLHET 3
FCKET LR EREE ((0) T 5. EEANIT
BIHEOBMWE ORERE & EEMAHO + AITH B
BEOMIFHABM L 0F, MO D OB/INE(E
f)AEIERFAIT ZCHS 5

(6 + A8) — 1(8) o £(8)A6 (71)

R EBrLIETRMBT 2L, K CLoBEH
EHNT 5 O CET 3 RHENMOBERAL85.
bbb, f(6) & t6) & o

4(6) = /09 flo)do i~ <8 <n (72)

EBBRMMIT 3 THB5. XL, c REDEHRT
»3.

AEOIEIT 5 ML Y,

(8 + 27) = ¢(6) (73)

KE->T,0<0<2n et LcBAst(6) 2 EKT 5.

B 1(6) i, = s B VTRAL & 3 LRI IC &
5. BB0) ORlER, Avirn—F—rvarvaf
HE— BURSEIRR [6] & B Ll oT v 5. chi,
M A REREBO A v Fra—F— v s v OEE—
BUSHR O, MO BB S OF HICE S 2/
B OBEES L OBRE LTRRCE 30 & 2R LT
w3,

8 TLITU

AR TH, ZEBMHBORRD D DH Ly — Y
TEBFERRELL. TAabd, ML ITARIKC Y 5T
LLIL, BT 2RO B AOEE H#liath L8 D
LEROBBBE TR ERER L. KT, CD 2D
DBEIBMOMEN 7~ ) 2 EBE L<, 2SO PRy —
JIRBRFEEE L. ¥, 7V IRBRFRAHEL
TREMBORM S 2 ERWCTHTT 2 2O RE%
BELZ. BRULAREICE o T, ZRHBSOEE LE
EHEERYLTHETEL LARLAV. LiL, 3
KITZMICHLIET MG, SHkOBIM X + TRV ICH
W3 3FERrVEELTRE,

LSk, BE L LR OBM X OIS 3 KTY
L 3 RTEHEMEOYEE X oM ICEAT 2 FET
»5.

EHREO—BIHII e K e SiRAY) | Hig
K @RE, L8y 7 r v =7 (), REBRL (B,
YHP(ER) ) IcB#id 3. Ao —irt, SXBE» b0
BEURRMIESC I b0TH 5,

BEXM
1 E4EHER BRI b AT Y s Ly — ) =
#BF, {58 (A), J67-A, pp.166-173, (1984)

2. K. S. Park, N. S. Lee,
Fourier descrptor for human body represen-

A three-dimensional

tation/reconstruction from serial cross section,
Compt. and Biomed. Res. Vol. 20, pp. 125-140,
(1987)

3. U. Shani, B. H. Ballard, Spline as embedings for
generahzed cylinder, Compt. Vision, Graph., and
Image Proc. Vol. 27, pp.129-156, (1984)

4. /NAER-E, BIAR & HTE O RS 881, 3RS, (1977)

5. L, EMR, RBEXHEHHAT 5 cv0erA 8
(D), J59-D pp.1-8, (1976)

6. MR AE, BB oR, HEAEHESL,
(1987)
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1. ZeRltis C 0, (a)(z, y) FHE~OH B P2t COMBHBRATD 5. i Co (z, 2) FiE~D BEAMER Ho
CORRHARTH 5. (b) i PORABMR(k) IR CO HOE Y OELERB LT 5. (c) WABEA() &
BB HoRABEKRTH 5.

2. <7 b (k)P X EESORICEDRAL &, RMBEIWS(k) 1~ 7 FARO) B2 bAAk+ 1) CED
FRADPEILORBCSD b, LIRBEKA(K) <7 brR(0) 2b~<2 Fad(k+1) CEZBHOELORMTHS.
3. ¥ o = (a + beosut)cosut, y = (a+ beosut)sinvt, z = ct + bsinut (a=1,b=1/5c=1/25u=7/2,v=
7/20) D -2 < z < 2 DEFLHDHEIR. (a)512 S OBASEFHETD A WAL, (b)30 ROFLMEE, ()25 KO
AR ()20 ROFELERG. IR TFOBEBHRBERI LT L, ZHEEROKFBH A FREMHTE 3.

4. (a) DRMERES =0 & LTOREILT ¥ D (b) iy 2z bRGs(0), ()R Y V2R f(9),
BLU(d) BEUNOLHERME ) (c=1) OEMEFEE t(9) OBRE AV ErR—F—V = v OFE - RIS
K4k (6] & AFBOBRE LT\ 5.
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