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Improvement and Implementation of the Algorithm
for Ellipse Scan Conversion

YIN Shu-xian, XU Huo-sheng, LI Yu-rong

(Wuhan Digital Engineering Institute, Wuhan 430074, China)

Abstract: This paper presents an improved approach for ellipse generating algorthm with anticlockwise generation in the
regin where slope is less than negative one, which lights the pixel on longer axis fistly, then close to the pixel which slope

is equal to negative one. This algorithm can simplify initialization and conditional expression, which leads to less re-
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sources, faster working frequence and securer hardware generation.

Key words: computer graphics; scan-conversion ellipse algorithm; anticlockwise generation

1 31§

MR A HLR R LR B EA TR, HREE M
P B R EAER 2 TR B
FIFR AL GHE VLS & CAD S0 R EA
REENEREZ — EEGRNEED L AREE
W—in , AT R R A iR
UTHGR Y SOEA- Y- T 2B B ULl . Gl R, X
R AR 4 1 31 2B A5 e, T 340 ) 2K 3L A
BIAAR, AR R BES R — R R0, 8
BT HBRERZOR. O T — PR E MR
et d B, R EH DR T R E D B X AR
Akl BB H B % X R R
SRUT S ARG R AN, S EERERE

KfmAB#: 2009-05-20; {&EIH#: 2009 -07—-20
BEWA: M4 THIE (51306050201)

T W25 A AT B AR B Rl AR SCHR T — Rl 3E
JEA B ROS A RVRIE B 07 ¥, BT LAIEAT B9 ARG [
h e b e Rk e B/ T B SRR

2 WRM#EE

FERE {44 B o, B 2R RN IR e 1 5 A R AN
A BRTRIAR R s i B A B SR T RS
G 2 A R B AN P 1 B A P S B A SR X BTk
BEATRRHE IS

BRI J7 2

F(z,y) = b*2% + a®y?* - a%6* = 0,

K, a il BT PRI, 0 Ry BT
PR, o 6 BB X H I — R R
IR A L, AR = AR PRI R R A2 AT LUR 35 16 B



32 el T2 L

2010 4E

BXT R AR AR . LB _E AR i 5 (B ka1 B A~ 4)
HBHENS) EASAREES N LTS TH
43030 i 1 R

y

b Y -
SRS

E¥Ems

FT¥&E

a

M1 $—fROHEN
AR E— i (z,y) AR EA

N(x,y) = %i + % = 2b%xi + 2a’y;

Kb, i Fly o308 WAy B ML .
B 1alEN, £ L0, EmEN y 2 REXR, T
ETEG EREN 7 EEXR. TEHANEYGHT
BT R L.

RO MR IE T34 A, KR R R
KREZ, T

dy e = F(z, +0.5,y, - 1)

= b2 (z, +0.5)% + a®(y, — 1)? + a2b?

A I B, BRI 5 E I R iR R
(x,v) WILE, RHTEZEHAN. B mE
2(a) i, FAERSRBE SKERIFH s [a,
B IS B T 2R R R S AEBUBF H a s, N
2(b) F7R . XA T ALFA PR R S PR 2
HKH FRE SR (a,0).

y ae16) ¥ (16,16)

b b

selelele pPOOOO

OOOoo 000oo
J:E#\ ooogs _tﬂﬁ\ ooogs
wy o, wH oo,
~TEE\ 8 ~TFE\ 8

4y T me
O

L
e

olele]
olelo]

x

0 (@) %R a 0

x

B2 $—REBERMBHESD
TR BIERAIRR 5, WER T SR
MERIR SR (2, y,), AT —MBREREN S
HE(x, —0.5,y, + 1) BHARKHA
dy = F(z, —0.5,y, + 1)
= b%(z, — 0.5)% + a*(y, — 1)? — a?¥?
Frd, <0, P SEBMBN, NRABUE ETRE,

H B0
dy N = F(xp -0.5,y, +2)
=d,+ a2(2yp +3)
¥ ody =0, P ESFEMRS, MR EUE F T RE,
H 5 2R SE 7 R
dy wn = F(xp -1.5,y, + 2)
= dy + b*(— 2z, +2) + a*(2y, + 3)
TR EARRK 4, WIHREN
dy e = Fla —0.5,1)
= a?+ b*(~ a +0.25)
MK G, B RRHER IR AR
BRI R EERR LR R AR R A 3 k.

d,=a"+b’(-a+0.25)

d=d+a’(2y,+3);
yi+;

d=d+b'(-2x 42)+a'(2y,+3);

x--;
y+4;

H3 WENTEBM R E
3 USEEMEES T

M BB M HE SRR AT, 3 [ A b [l s BB
T, AR AL R AR ML 0, RIKEE s S8, RB
RS E bk R B 2, RS e . iR F et
ik a ARG ) s S8k, XA IATRT M 5 3L A BA
ARBEBENEREE.

BLLA— M6 B R o R AT 40, BT K
BEAR R 16, KB A 1 B 16 A% I 4 Fr
N, B HRMENR OB HEFNRE SR ——
PR, TR, BEE MR MR E R
L, B B RO R R AT, R R s Bk
BHEANER S KM LY SBERE - BHE
S BE B A TR

B R AR, AT E TR gt
5o M B MZBIMARENBAK R S3s 82
6] R AN I 5 TR, A AR R B R REAR
A A tE L TN, -, , BRI R R U 7 i



%74 FEUA, % 496 B4 R T Tk R B 5 SR R 33
Y T B IREERT A LB S R i 5 |9 <07 TR BT,
16 BIEERA () ME 5w LA, BEE i R R
14 B, lim 7= 50% . A _EARBE RS HT FIGE T HE B
13 a—>s  b—s

- N Wb U N o

o

B4 ZaBR-—4SBREZENSHE
BLEIAGR 1Y 4y 2 — IR BT 7 B 1) ( LAMR R i Bh Ry B
). GHMERBEEREAFERHBELTH
max( Ny, Ny, ), B3 BRIFRY G0 F7 7 ¥ A LA
B u 43 2 — YR Er & i b ] (LLR E B S o B 47) . A
EET LUE ), B A G R Aok SR ], —FFERT i 22 BE
R EK.
MR#ER AR (L), RS FERT LUK R
max(N, ., Ny_.,) (1)

7= N x 100%
X)) PRHAZEEBEL KRR Nyo, + Ny =
Na—>5—>bv u@ 5 ﬁWJ,%i’f‘tHZ:EJ/@%‘%R—F,Wﬁ’

AT, SO R BB B SR TR R AR R ER Rl
IR , R S B HH 2., FER A Z R A9 50% .
B3 SRR S S SHERRE o [ R
25 60.00
so.oofﬁ
o BAAHHATH ¥
| [4000 8

o g H H
.....
.....

20 anpH B BAH

2y
30.00 yp

X
20.00

z
10.00 5

&

8 ) 4 PR PR D

o B HE D H W BN HEEE S
123456 7 8 910111213141516
4 1B S A

Bs5 FESHEE

B, MBGHE B  fHE B R AT LU ), X F ik
RS BMESE AU THSBRESNEH, Hoth
AL B FNIB AR H T A 1E 45 AL, &1 5 B RGP
Rk, M ASE TR B EEEME
ZPETEN. B 6 HBHRIMSGASER AT 3 N4
AFRZAHA 14 4 Sy ANk E8. B 7 o E LR
BHER AT 2 2WMARES, 14 3 WARES
1A 4 BAINE:EE.

[31:0}

D{31:0 31:0—_—.
[31:0] Q[ ][31:03 [d2[31:0]

R

d2[31:0]

[7:0]
[31:0]

<1701 A
g (7:0] un5_d2[31:0]
[ clk
70T > .

[7:0] unid_d2[31:0]

un4_d2{31:0]

[b17:0 -

701 | 7.0

[31:0] [31:0] _._I>o.__
wn23_d2[31:0]

unl_res_

[7:0} un24_d2{31:0]

| res

6 WHANZESAHE



34 W T 5L 2010 4

[7:0]

unl_a[15:0]

EEC)_‘_ [15:0]

[23:0}
un10_d2{23:0]
[7:0] unll_d2[23:0]
[7:0]
[7:01 [15:0]
unl_b[15:0]

[15:0]

D23:0] QU23:0] |ele ]

[23:0] R [23:0]
und_d2[23:0} d2[23:0]

| IcS

unl_res_

7 WitRERGEE

WELBEEE SR, e 5B 2 R 8
BEIGHA LR 145150 T BAT map J& K BEHE
FEEOL. BRI, SO B, TERA B
LSS ITRIRE K T MRS T 50%, Rt

BN TRET 25%.
£1 RBEFELIER
RE _— N
BOXRT  BOEE
2l
Total registers( F /£ 25 5 8) 32 24
Embedded Multiplier 9-bit 4
elements(9 {7 LI AHE)
4 TEHEI

ETIHZRE RS SV e, 280 4
BRI 7R B R AR MER A T 2 i
W EE , BRI FIREIR A X AR M IR 8, IR R S 2
H . A% A Altera 22 &) EP2C35F672 1E A%k
EE,EBHBABEEREN HERIEERA
SOPC. H: 4 #: 9 Nios IIE R84 K%, F A4
WEAE T & 3088 1) BT B A i R B R R R AR 4
B 8 B oA B A B 7 SR R, A IR 5 A A PR A
B e —AN i FPGA LMY SR flds .

5 &RIE

AR T —FRE JHTRILE MR AR

Hs BET¥REA
%SRBI MR RE . ZE R T H5RE
RBLE, MR TR BT SRR 1 B SCBLA T SE
RS, X SERBE B E B T, B
LT g R A X B RO R T e e
BEAT T W) BIRAE . 55 R R WG IR A T A s BE AR, R
WA AR BT M BN,

&2k

[1] Rokne ] G,Brian wyvill, Xiaolin Wu. Fast line scan — oon-
version[ J }. ACM Transactions on Graphics, 1990, 9(4):
376 — 388.

[2] Xiaolin Wu, Jon G. Rokne. Double — step generation of el-
lipses[J]. IEEE Computer Graphics and Applications,
1989,9(3):56 — 69.

[3] Donald Hearn, Pauline Baker M. Computer graphics C
version[ M]. Boston: Prentice Hall, 1997102 — 109.

(F#5% 39 7/)



%7

S, 4 ) B (ELHE IS WS 1Y) PTS Bk 39

5 HWRIE

R T —FFI e EHUE RS PTS
B RS ET S E I A R E R
WA TR . B T HREAA IR TFIET L,
AR AEAR O R R F i s e R rh R B R A
JUA B S RE, L A BB R ERE .
HERG/R, HH PTS B4 B PAPR i ¥
g fE V=16 B, AL YS IPTS M, £ 2 F K
PAPR ] #:5E.

SE W

[1] Bahal A R, Saltzberg B R, Ergen M. Multi — carrier digi-
tal communications: theory and applications of OFDM
[M].2nd ed. New York: Springer, 2004.

(2] Han S H, Lee ] H. An overview of peak — to — average
power ratio reduction techniques for multicarrier transmis-
sion[J]. IEEE wireless communications, 2005(12): 56 —
65.

{3] Miiller S H, Huber ] B. OFDM with reduced peak — to —
average power ratio by optimum combination of partial
transmit sequences(]]. Electronics Letters, 1997, 33(5):
368 —369.

[4] Cimini L J, Sollenberger N R. Peak — to — average power
ratio reduction of an OFDM signal using partial transmit
sequences [ ] ]. IEEE Communications Letters, 2000, 4
(3):86—88.

[5] Ho W S, Madhukumar A S, Chin F. PAPR reduction us-
ing partial transmit sequences: a suboptimal approach based
on dual layered phase sequencing{J]. IEEE Transactions

on Broadcasting, 2003, 49(2):225—231.

[6] Han S H, Lee ] H. PAPR reduction of OFDM signals us-
ing a reduced complexity PTS technique[ J]. IEEE Signal
Processing Letters, 2004, 11(11):887 —890.

(7] Bk, Atitde, MR, RIARMHMERFFIB/ MC
~CDMA R EHL[]]. B F 515 L#4|, 2005,
27(4):599 — 602.

[8] Lee BM, Figueiredo R J. A low complexity tree algorithm
for PTS— based PAPR reduction in wireless OFDM[C]//
Proceedings of ICASSP 2006. France: IEEE Press, 2006:
301 —304.

[9] Jiang T, Xiang W, Richardson P C. PAPR reduction of
OFDM signals using partial transmit sequences with low
computational complexity [ ] ]. IEEE Transactions on
Broadcasting, 2007, 53(3):719 —724.

[10] Jiao Y Z, Liu X J, Wang X A. A novel tone reservation
scheme with fast convergence for PAPR reduction in
OFDM systems[ C]// Proceedings of IEEE CCNC 2008.
USA: IEEE Press, 2008: 398 —402.

EH T

FEEd B,(1975-), LR A By OFDM AR
5 SOC Wit %,

EFHR 5,(1963 ), BIBE, LA I BFR 1K SOC
Wit g A ASIC IR EAH DSP.

REX 5,194 ), 88, G AW IR BN MEMS
I SOC BT L.

W R B,(1982-),8 % WA A N OFDM B AR R H
SEE.

MEF £, (1984 - ), B EWFFRA. AR I 10 A OFDM $
AR5 IC#if.

(EBF 34 /)

(4] KT, ¥8 MATLAB 6.5 fR[M]. Jbat: LEATZs i
KA R, 2003.

[5] Synplicity, Inc. Synplicity FPGA synthesis user guide
[M]. Beijing: Synopsys, 2007.

[6] Mentor Graphics, Inc. FPGA advantage tutorial[ M]. Jt
2 BB RAF, 2006.

[7] Altera Corp. Nios I processor reference handbook[ M].

Altera, BRINBRBFLE A MR HE,2005.

EEEN:

FEM 2, (1978 ), Wit BRI A 9 ER EHR B B AR
BALE.

ik BIR B ST BRI R R 4
R G B R R BAE.

FXE LRI BFITEN EDA #it.



