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A New Clock Error Control Algorithm of X-Ray
Pulsary SINS Integrated Navigation

SUN Show ming, ZHENG Wei, TANG Gue- jian
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: X-Ray pulsary SINS integrated navigation is one of the effective means to extend the application scope of pulsars
navigation, and i is also afeasible pwoject of the application of pulsars navigation in the future. When the clock error drifts with time,
the Pulsary/ SINS Integrated Navigation will be affected. Inthis paper, the cock error is extended as the state variable, thus a new clock
error cortrol algorithm of X-Ray pulsary SINS integrated navigation is proposed. Results show that the new algorihm can well contwl the
clock error and guarantee the navigation precision of pulsary SINS integrated navigation, so the new algorithm is referable to the
application of navigation based on X-Ray pulsars.

Key words: navigation based on pulsars; SINS; integrated navigation; clock error

X ,
2 2 X
[1-2

Dennis” X GPS , GPS

X /SINS X )
X 2 2

, el X /SINS

, X /SINS ,
* :2010- 06— 12
: (10973048)

(181—),



, :X / SINS 83
1
1.1 X
X )
SSB
: ! ? bt
1 , ,
I,
¢ SSB o
tSB= tsc+ M+ aa"r &11"!‘ &D"l‘ &C (1)
¢ 1 X
e in Fig. 1 The principle of clock error control of
SSB P Xray pulsary SINS integrated navigation
SSB s C 5 &u 5 &v
s & ;&
te= tsc— & Fse= Fsc— 6" (1) )
° sc — 6"
tse= te— O+ chuw &+ &+ G0+ Ge (2)
2 tSC t‘! o & ; &. ; r-s(‘
SSB e
Ho)= K+ fLe= wl+ Y (- 1) (3)
Lt f(Hz) (3) ¢ SSB
tsse= arg( D)
b SSB Lssp Lssp
At= tsg— lssp= &+ n;& (4)
1.2 SINS
15 o
(1)
&= - Ad+ Wi s
b= - Bb+ W, S
.d b ; A= diag( @), B= diag( B),
; Wa, W, ,
C(t)= Coe‘{ﬁ ' (6)

, Co



84 2010 6

(2
€= Rid (7)
R
8V= - Fe+ Rb+ N6r (8)
[ 3" Xy %]
- 1+ 5 3 5 3 5
r r r
LJF f ,N==5| 3% - 1+3% 3%
r r r r
2
3% 35 -1+ 3%
L r r r |
(4) . .
§>= & (9)
1.3
[3,10] . 7
0 1 0]~ @i(t)
= Aix+ o= [0 0 1| |22 + | @(t) (10
00 x ws( 1)
qlT+ %q2T3+ 21—Oq3T5 %quz+ %qg’[‘l %q31—3
O:( = EL (k) (O(k)q = %quz+ %q%TA g T+ %qz"ﬁ %qﬂ:z (11)
1 1
<ol >6T T |
,X= [xl X2 xs:lT ; W W
] 541 G2 q3
1.4
, x=L& & e€d b x]",
X /SINS
— &E. r & T
& _Fe+r Rb+ N&
o i
= l= Rfd W (12)
b - Bb
L X2 L Aix i
w
i , (4 X /SINS
At
Z=| i |= HX+ V (13)

At;



, X / SINS 85
nlx/C nl,/c nlz/c 0[x12 1 00
H-= : (14)
ni/c ni/c nefc 0ixz2 1 0 0
, vV
2
GPS , )
(10ny's”, 100y's”, 10nys”) 5 B 3.637979% 107 7, 6. 66 %
107" , gi= 1.11x10 %s, 2= 22.22x 10" */s  ¢5

= 6.66x 10 /s';

rad, 10 4rad, 10 41rad) s
(10 *g/s, 10" *gfs, 10" "g/s);

J0218+ 4232 PSR BI821- 24

Os,
8000

6000

4000

position error / m

2000

velocity error / (m/s)

clock error/s
w

Fig.2 Navigation emor without clock ewor control

(10m, 10m, 10m)

(0. 0lny's, 0. Olm/s, 0. 01ny's) , (10"
(10 4rad/s, 1074rad/s, 1()74rad/s),

PSR B1937+ 21, PSR B1957+ 20, PSR

SINS ,
6000

5000

4000

3000

position error / m

2000

1000

(=1
[\

4 6 8 10
time/d

()

velocity error / (m/s)

0 2 4 6 8 10
time/d

b
X107 ®
1

0.5

clock error/s
<

-0.5

(=]
S8
=
(=)}
=
—_
(=]

3

Fig. 3 Navigation error without clock error contol
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