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An Improved HS Algorithm Based on Optimized Gradients Calculation
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Abstract HS method is one of the most classical methods for optical flow computation. In practice the variation of gray

level between two points is nonlinear, while in the original HS method, it is assumed to be linear, which leads to the

inaccuracy of the convergent point of LSM iterations. In the 2nd section, we discuss the reason why the classic method isn’

t accurate enough in detail. And in the 3rd section we present a new algorithm to improve accuracy of gray gradient by using

the offset, which is generated in the previous cycle, to produce the new gradient. The following experiments, including

synthesized image sequences and images sequences extracted from real video, compare the original algorithms with the

improved one. The objects in the synthesized sequences involve some stereotype movements such as translation, rotation,

and zooming. The results show that the veracity of optical flow field has been enhanced, and the convergence speed is

accelerated to a great extend.

Keywords optical flow computation, HS method, gray-gradient

1 35

It

BHAMTRITENARFH—ABEREH
W, BEEMEE Y, EESHNEHHMTTES,
RAEERAHBHEA: (1) RRITETURAE
BB T RENBER EERSE; (2) LR
HEEERNANTEHME3, Wies FE.
T B ET 4 R T 2 A I O 8 L TR A 77 s
EFHXMHyESEY, Ha, HS FE M LK

X&TH :FEHATE 1" B EMH (413160701)
W B %9 :2004-03-22 ; % 6] B $#§ :2004-12-28
B—1EE Mo A (1980 ~

(Lucas-Kanade) 77 ¥ B WP 2 S I 3 T £ 2 ER
HHEIT .

AR, ERITEFR LI T —RH R,
BAER W HERRESED . B, SERRE
38 o 4 T LR AR R AE s Ak BR D6 0, BEAIS T Xt IR 3
MBUREMIHETF S e MR ER TR AZH
WEANAEEINT AR ARE B,

B2, Lo ot B M 2 B 8 W B O ik
— B, FT RO B R g T X P AROB A i R R
B, LAHS HEEAH, M FRAT — B A2 KEH

), Bo 2002 FFHILA¥BERKFELEM AFLRENANBESHAEREZALHRLE,

FEHFRFEAEEERHH HHVRE . E-mail: benyegui@ yanco. com. cn



58

A AL BT B S HS SRR A% 1053

B, B/ EE AN RERSR ST EME , AT
FEARITEERAER, i, Hit HS HEM
KB B AL TR, R T — Rt HS Bk,

2 HS FEfkEMEHKIT

LYy ihiz sh i, FAE L b 8 A K AR
WA, XA ELT LR R KESEYEHE
WS, ML AR . RIHE T EREY
EBEFOEFRER L TR (1) B3%4&
MEE(KRE) EERNEARSHHEHEL;
(2) 1TEHYELELEEINEERFERKE
o U BB 1 AT FHIDERART#

VI-v+I =0 (1)
K, VIZERGOBRERER, v BX N A KB K
B, I RAHE R GRS REELE,
HS J7r B RIE B 2 B30 T 2B IO P38 40 R

o5 () () ()0 @
Borb 0, BRAKT T R IE 0, R B 00

HE, () AK(2) MARMER/DEEZHRE
BB B 7

minf(vz sy + 1) 4o (v)de (3)

o(x,1)
HP ARAREEREER-BNESZ X, o BEHF
BEHSH.
BABEBNMNITENMBRETHET
Gauss-Seidel Jﬁ{’ﬁ?@rﬂ

9"t (x,0) =97 (x,0) -

ol _ e al i ol
ol oz, (x, t)+5_1’ (x,6) +7, "
9%, AN oLy’
o (0x1) (axz)
0"t (x,8) =57 (x,1) -
50 ,>+—vz’<x 0 +
8131 (5)

") +(-£%)
He 5™ 5" (i =1,2) AR RREHFER 0 WEH
T, Fl TR — MR, ol/ox, |
a1/ %, 31/t 43 B R B RAE x, J7 18 B AR B 4K v,
16 B R S B R BE RS B ), R4 I Y16 60 B 5
(REEAMSE) ., KEBENTEFENT.

6l(x(;:lc2,t) z%{l(x, +1,%,,k)
Iz, + 1,0, +1,k) = 1(x, %, +1,k) +
(%, + 1,5, ,k+1) = I(x, ,5,,k+1) +
I(x, +1,3, +1,k+1) - I(%, %, +1,k+1)}

(6)

_I(xl »¥ 1k) +

Um o, l{l(xl,x2+l B) = 1(x, 5, k) +
0%,
I(x, + 1,0, +1,k) =1(x, +1,1,,k) +
(%, ,%, +1,k+1) = I(x, ,5,,k+1) +
Iz, +1,5, +1,k+1) - I(x, +1,%,,k+1)}
(7)

l(x, ,x,,t
%z%{l(xl ,xz,k*‘l) _l(xl’xZ)k) +

I(x, +1,%, k+1) = I(x, +1,%,,k) +
(x5, +1,k+1) = I(x, %, +1,k) +
Iz, +1,0, +1,k+1) = K(x, +1,5, +1,k)}

(8)
wm(6) R() IR ETETERZRT
EBKEN—MEAEMEEZEREHHBS, EEX
PR P& FBERWNRE, RE—BROBEHLKX
f( o)

Sf(xg +h) =f(x,) +f' (%) h + h* +o(h*) (9)

BRiZYEGMAAER 0.5 ﬁi‘(—ﬂiﬂéﬁﬂi
S 5O B 43 b B 48 5 B SR T il =2 [ A 4 B BB 3D
Riid 2 MRE)MAMEMHEBEH T 30 MRERZ
&, BIMRER AT X

(30/0.5) (f"/21)0.5 = (15/2)f"

E1HEBAT , ZREFEMHVEWOE 1R,
Hb MXERBIYERE RN ELKEEWL,
YWMRARKE KRG X HiEs),d RALREB
HEEE X, X, FAFMHBHEERA,, RAMES
AX X)) ZEIMKESE. RBEFERLHER
BB X, MRS KE Y, , M X, xRS K KE
Y, URBHEHWKE VY RBEH S X' HLE, MR
mMERAERART B —REERE, R
SERHEBRIER,TEEBMKR 4, HE1
HH,XMERESERERE —EMiTERE I
H %R 2 RV 88 i 38 18 R BRI/ o

E1HEBLT  HERERSFBEHERH
Wz, BR E2HFLT ., ZITEREEFNIH
EHEERWE, RN SBEDAETERNARER.
AT B IR 2T S SRR, Wiz S Y R R B (LA



E10%

1054 T EE R B ER
A
! R
WHBSE R, N
o
) £} SYSEQUND RS PRI, WY PURpIp— L
Y IR S - /'l'/
Y // A
A {
BB, . : §
/// | b
% )i, ®
7z
e ——— : Y
LB I
I
le— — — — — i _1_ —>ll
X, X X; Fad

Bl 14EATREFESER

Fig.1 The illustration of computational error for 1D motion
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Tab.1 The comparison of three optical flow methods
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2 The comparison of three optical flow methods using synthetic image sequences
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