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Example 4.3. Astronauts in training are required to practice a docking ma-
neuver under manual control. As a part of this maneuver, it is required to bring
an orbiting spacecraft to rest relative to another orbiting craft. The hand con-
trols provide for variable acceleration and deceleration, and there is a device on
board that measures the rate of closing between the two vehicles. The following

strategy has been proposed for bringing the craft to rest. First, look at the
closing velocity. If it is zero, we are done. Otherwise, remember the closing
velocity and look at the acceleration control. Move the acceleration control so
that it is opposite to the closing velocity (i.e., if closing velocity is positive, we
slow down, and we speed up if it is negative) and proportional in magnitude
(i.e., we brake twice as hard if we find ourselves closing twice as fast). After a
time, look at the closing velocity again and repeat the procedure. Under what
circnmstances will this strategy be effective?

Fbl"‘tbt C+W Qly =Q
\ at
"bl ! ,‘“\a )
_ 3 V=V, = VY-V -S Ok ol *g % l
. I s =
Yo : \ 1o o
Qo ™ \ ‘to“'o

|
-
1
2
%

I
>
>
il
=

In g~k V= Opygy
’ +net Enat A

3

n
o

VM-L- Vh_ = N ) -Vl = S_tu'\"‘é ot z\' Qlt)‘“T‘l’\ O.‘A,"': =COg *Waygy,
th

Vo = Vpt Can ~ WKV, = Vo (1-mK) = CKVpe

Vo = Vn (.\"‘"VQ = CKVn-1

s




X - nty \ = n\!'" n-1 . n
" Vn x L Vn A \ 0 'Vt\-nl
o Xpn= AX,
Fir -AT)=0
(=K~ ek, |
ik = (KOY AN+ &k =0

2% ~ A(1-wk) ¥k =D

A=) B =~ (~10k) ¥=ck
- "ﬁ)-‘}" (14&3 - =Wk g \JT\-wk'\"'—- ek,
= - = ~ - = 9&{\%1_
Aol o A /
QMMUWW’\\AW N QJV\Q»WWF U: 49
BN = AWy cumdh wlh, - A%
\U\J’u1 | 4 Bt
Y C. ’EA.Nl - 7 4 —': | r'>.! o\




X 0 Ynp < 'X‘Y“"\
\(wr\": D\(n = (0 )zf\{\’m;\ K_"'—Y“f‘

Wor I8 = UOYG I = 27004 N Y
| P

kX
A ! !91. !! }
“'N

I I <€ a (Mo a v5) = alal®

T AL o 12K Gl 0

06 < a 1)
~—

2 1 - 1 (.
A - | = 0 °

: \3,‘\' Y ALO N .. (\ou\‘ '('INMW\J e !"‘ﬁ“r@

s ")_ A WY W
O < \\\(\n\\ < Q \\\{b“ —~—> 0 Giney O,v\"?o ol M —2 00

R

| spael 0<%
T 7 u‘wﬂm o o | Hun,
\\\(n\\ —2 0 o» N 2 0o,
U, 70
=W U 'x = 1< (Ul WYX —o




