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Target Tracking Filter Design For the Image
‘ Navigation System
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Abstract
In this paper, we contructed extended Kalman filter
for the image navigation systems, The conventional
extended Kalman filter methods are simulated for
nonlinear measurement systems, In addition, we designed
a maneuvering
model technique and input estimation technique by Chan.

Simulation results show that Chan's input estimation

technique has performed better than Singer's technique.
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1. Singer?] R & o] 8¢ U3 ot Yejo| 24

Estimator model :
X(k+1l) = F X(k) + B(k)U(k) + wkej (1)
Z(k) = h(X(k)) + nx (2)

A7l XT=[xyzxyzx y z]T

l‘:TI T2(-1 + T/7 + exp(-T/7))1
F = 0 1 7(1 -~ exp(-T/7))1 }
0 0 exp(-T/7)1
0
B = 0:}, I ¥ 3 x 3 matrix
1
Vx (k)
Ha(k) ~ M k), Y(k
h(X(K)) = B(k) s[X(k), Y(k)]
Vy(k)

Ha(k) - Ms[X(k),Y(k)]

TS/20 1 T4/8 1 T3/61
Q = EfwkwiT! =2a0m2/ I:Tws I T/31 12721 :I
T3/6 1 T2/21 T1
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Estimator model : ,
X(k+l) = F X(k) + B(k)U(K) + wkey (3)
Z{k) = h(X(k)) + nx (4)
A7IA X(k) = [Vxlk),X(k),Vy(k), Y(k)]T

1 0 0 O

T 1 0 O
F =

0 0 1 0

0 0 T 1

T 0
T2/2 0

0 T

0 T2

Vx (k)

He(k) - Ms[X(k),Y(k)]
Vy(k)

He(k) - Ms[X(k},Y(k)]}

h(X(k)) =

© Ha(k) = 8¢ 2=
Ms{X(k),Y(k)] = N ZE ¢X2¥RY
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el JHAIE A AR wker, e 242
E[wx] = 0,
Elwkw1T] = Q(k) 8x1,
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state estimation update :
X(kellke1) = X(ke1lk) + K(ke1)[ Z(ke1)
- h(X(k+1[K)) ] (5)
o714 X(kel[k) = F X(kIk) + B(K)U(K)

K(ke1) = P(kel [K)HT(X(ke1 KD Hy(X(ke1]K))

P(ke [k)HT (X(ke1 1K) ¢ R(Ke1) -1

ah(X)
axX(k)

Hx(X) = -
x(X) X=X(k+1]k)

error covariance update :

Pt lkel) = [ 1 - K(eDHe(X(ks11K)) § POes1l) (6)
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Z(k+j) - Hx(X(k+1|k))FIX(k]k) = Hx(X(k+1]k))(Z FUB)U
Q=0

v ke ¢ He(X(ke11X)) F3 [X(k) - X(klK)] (7)
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Y= L [ Zked - HeR(ke110) B3 XCkli) 17, ...]
W=l 1 m(i(kqlk))i}i FB)IT, ...

€7 = [... [ Hx(X(kel[K))FI{ X(K)-X(KIK) YormosIT, ...]

&, Y8} £¥ 21 x 1 vector, w& 21 x 2 matrixy} ¥t}

%4 £ Gaussian Random Variable(GRV)olE2 2 rtl&3z}
ol vebd 4 alch

Q =E[££T] = (9)

Hx F P(k+I|k) FT HeT + R
Hx F P(k+1]k) (F1)T HyT

Hx F P(k+1]k) F2 HxT --
Hx F2 P(k+1|k)(F2)THxT+R

Hx F P(k+1[k) (F1)THyT

Hx FIP(k+1]k) (F1)T HxT+R

2B QUAQ Ha e 2 UL A (8)3F (9)o]
sstol The 3 ol uehiela 4 itk

U= (T 1w)(aTQ 1Y) (10)
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Xo(ke1{ke1) = X(kellkel) + M U (12)

PuCkellkel) = P(ksl[kel) + ML M T (13)
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Fig 2. Constant-speed balance state,
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Fig 3. Acceleration state,
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Fig 4. Deceleration state,
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