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Fig.1 The operational principle of air cushion
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Fig.2 Spacecraft geometry and coordinate systems
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Fig.3 The schematic diagram of rendezvous and docking
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RSB R KR
cosf) >

x=#+a(cos *

1 (5)
y=%b(sind * sinf) =

23 S5ESYWMBERMABRNERNRLESES

2% 2.1 TR LA A & X, AT
rh A ] BROT L AR 250 SO < 3B R AT R A T 0
SR AL B (B HFRILR A% ) SME R )l
e Foon M ZR TPl Ay o R, SRR IE BE LKA 5
BEEfS) (B H AR TR A% ) B4R ) WL BLAS R 25, AT
SRR SR M2 A — A Bz th 2 1y 428 1a) BRUJL BLA5 R
BT S SR AR S R R A 5.0 08
H AR A5 042 [a) L HEL AR .

mE 6 s, WA .o h o, 450



5 2 1] TROGAGAE BT U R A0 3R AT 3 52 2 X 3t T S B F 5 45

EE—NA MGBELRAR L), S NIEL S
FIFTCINEARZE T o N, 5 M BRI RS20 1)
R BILEASEE r, AT EKR R

rwl=(‘]W‘cosa,‘]W‘sina)T (6)
Hrfr,

[NM|=|o0,M-0,N| (7)
Ho, Nl 7% (5) 5 K

01—]>V=(ia(COSOL . cosa)%,ib(sina . sina)%)

(8)
HH a,b,s Fnl WIMEZR) = DS E, o Fon il
LA — HAMRAIE M2 O R IELR S X A A,

I A

O

)

Fl6 52T R AT A 1 L AR I
Fig.6 The radial Euclidean distance with roadblock

WE 7 s, Beo B &b o o, , 2 SME
BN POAREHURAS B , PRI IEL S LI
MERARSE T Q, ki P B0 FARTR A% Y42 1]
JURARIRES r,, AT IR

roa=(|QP|cosB, | QP |sing)" (9)
Ho,
|QP | = |0,P-0,0| (10)

|0, O | AT 54 A 7 R 57

2RsinB  Be [0,727]
b= &[T an
. 37
2R,;sinB Be (2, 277]

Hrp R, R, R, 7 FE R ODIEAR P =LY
K42 B FR M — SR L L S
X Hhid e £

(0]

oy

7 5008 HARTR & 10942 ] RO LR AR g

Fig.7 The radial Euclidean distance with target
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GROUND-BASED EXPERIMENT ON SPACECRAFT RENDEZVOUS AND
DOCKING USING SUPERQUADRIC CURVE FOR
OBSTACLE REPRESENTATION"®

Xu Xingnian Wen Hao" Wei Zhengtao
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, 29 Yudao Street, Nanjing 210016, China)

Abstract Rendezvous and docking between spacecrafts are key operation for many space missions. It is necessa-
ry to perform ground-based experiment before space missions. In this paper, based on the model of two-dimen-
sional rendezvous and docking, a guidance method using the idea of potential function was presented. A quasi-
rectangle obstacle constraint described by superquadratic curves and a safety docking area constraint of the target
spacecraft with heart-shaped curve were considered. Then, a ground-based experiment system was built, and two
simulators and an electromagnetic docking mechanism were developed. The experimental results showed the feasi-

bility of the experimental system and the effectiveness of the guidance method.

Key words rendezvous and docking, artificial potential function, ground-based experiment, superquadric

curve
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