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Abstract: A visual servoing control method w hich harmonizes the torch motion w ith visual tracking isproposed for
robot tracking weld sean s shaped curve Firstly, amathematical model for feature points is established, and then
rotation axis iscomputed A fuzzy visual servoing controler w ith two-layers structure is designed to keep mage fea-
tures anong vision field by computing valid range of control outputs In order to get precise valid range of control

output, a state estimator based on Kalman filter with dynamic model compensation is designed The proposed

method is verified by tracking experments
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l P = (prpyupZ)
a(x- px)+ bly- py) + c(z- p:)=0Q (7)
Xk= (X, Y,z " N = (a,bo)T,
(x- xo)/Mm= (y- yo)/n= (z- z0)/k, NT(X«- P)=Q (8)
Lk: (m,n,k)T,Pk: (pXIpY1pZ) Xk
: ax + by + cz= R Tk,
17 N = (ay b1 C)Ta Xk+ 1, [}
Xe= NL) "(1- N"PILk+ P (1)
T« R«
, (1- R)Torch+ ATorch= T. (9)
X1 = (NT(RkLk))’l(l- NT(RkPk) + (9 (8),
NTTYRL«+ RPe+ Ti (2 RN) " (Xw1- RiP -
:Torch= [Torchy Torch, Torch.]" (I - Ry)Torch- ATorch) = Q (10)
) X 1= X+ AFeature, (8) (10)
ATorch = [ATorchx ATorchy ATorch:] NT(Ri X« + Ri‘AFeature- X+
| (1 - R«Y)Torch- Ri'ATorch) = Q (1D
. N . ,
= (NLW) "(1- NP, (3) (X«- Torch+ AFeature) -
1= NTRLW) H(1- R«(X«- Torch+ ATorch) = Q (12)
N TRk 'Px) + N 'Rk 'T). (4) F= Xu«- Torch,
F + AFeature- ATorch = R«F. (13)
Xw1= Ri'™X«+ By, (5) ,
Yie 1= Xkr1 (6) .
I Fl = I F+ AFeature- ATorchll .
B = Ri'Uk= (tr1- ©)Lk- Tk [6], R
22
1 , R= €= |+ wsinf+ «f(1- o0sh,
ATorch, w= (F) ® (F + AFeature- ATorch). (14)
) . 0 , W =
AFeature [ar a2 as]’, ®
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’ MW= Xwi- RiXk- BU (15)
Uk= ATorche + tl, tk= Ce1- o,
Muk= BxUx- UAk): L
, , Bk’\(ATOrChk'A ATorche + tL«- tL). (16)
, ATorche L«
R, . 3, @ i+ 1, Ck
R. ) Torch, P«,N \
Po, P., 1- N"Ri'P) + NT((R "~ 1)Torch >
e Ae R, N 'Rk ‘ATorch,
, 6 N : Qs 1, Gk
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MUe1= B BiMu+
Bira(tod w1~ tLi) -
Bira(tir ke 1 -t ). (18)
t, L« )

M U+ 1= MNUk+ 1=
BuBiMu- BuoalteLwi- tLy). (19)
, Kaman

X1k = RiXkk+ Bk + M ux, (20)
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DPw1= Muw1+ Kia(Y- Xup). (21)
P’ , € TR, Tt
, TRXk+ T¢= Py, P« Xk
: (9) (5, Xie1= Xus1+
Torch, :
I Tr(Rk Xk - Rk 'ATorch +
(Ger1- @)RikLk- DPuy) -
TrTorch+ T.- Pl < ‘26 (22)
m= [e2 €2],
- m+ TrTorch+ P" - T(+ TeiDPw1<
TeRi*(X«- ATorch+ (ce1- c)Li) <
m + TeTorch+ P" - T+ TrDPw1 (23)
(14) (19),
[1- NTP«+ NTATorch +
Zsin‘zaNT(- uAms‘za+ (;fsin‘g)(Pk-
Torch - ATorch) ]T/[N L+
2sin ‘gNT(— (;ms‘ze+ u}sin‘zeLk)] -
(1- N'POANL= ce1- @ (24)

I Pc- Torch- ATorchll 2> Il Ll »,
|1- NTP«+ NTATorch|> N L]
Ck+ 1- Ck 9 y

Cr1- &= (Ge1- &) |eq“ = C«

= Cd«- ATAorch, w ,

W (1- cos - usin 6 aA) sin 6,
w =
- (a3+ ad) as - a
[ - a3 - (af+ ad) a1
az - a - (ai+ aj)

TeTorch+ P" - Ti.+ TeDPu1+
TR(x~k+ Uk) = Ok,
Trw X+ uk) = g0,
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