X< 0 -

Vi Xy Any W \' ton
s, SNES V1 fm;'r;l w\u‘l
X4 < am/ O“LFWL' |
Vi \ XL .

L S N

= e

S&QM "‘o ensure -u!\a" u\c
"O 4 S\'\{ \.O(A'A'\QV\ usmS '“\c ceane,
- @Q‘E'\uemc,)/ O 'H"t (Mowe we wouu
J\csl “ A’ -Lg minimige d) -\—\A w\%\b N lood e
)ro\\Los vaS UQ\A‘J Cenire o (,\0601 \00{7 S)/b‘l'cm 0#
' wb MO“JQ'\WQ b L(/CQ\ASG- J— C&W“OL Lc con“ro"eoj

\f& )', r&gvs\ gp 'u\o 'Hwor‘ wnt'roue‘
mrvA‘S | , ; , |

, » I ¥WO“\J’ | J%\SV\ ‘ 0~v cov&-ro(
; \AO.J- | '\5 L(‘Q\A Ml-
To_ ‘.mrrov ¢ :i



1.B)

force

Force_transducer

—>

outside_force

control_algorithm

>

motor_controller |——

motor

postion_transducers

»(J

trolley position




227/

7z /

: TCOS = m : s\nce. ia
'm% - - Lﬁ R0
_ XJWIL*‘LL '"_‘ Tsmd? 4) S
S = wm S W\Q 005@ = ,_3 “LMQ_,__,_ o
NN -m._glm S

- T= ng [t —ﬂ?@) +(m,_,.,,_‘;1. i
4_{ . F- X +»‘-\o +m7o._*)bb,__
T o(‘C ; x/Tm N L - ‘\“L
~ Mt %Lg n ¥
X _"L-r Lsmb, R _—\]
3d? , 'LL L 'a, ‘0 o

I! "




—I_ PQ Net Trolley Force
+

X

Trolley Acceleration

Force 0.1 j’

Trolley Resistance

@4

Trolley Mass

Trolley Velocity

Q| =

0 ¢———

Trolley Location

© | -

phi

asin Tb

tan

X
Trolley Damping F} -
1.5
Line Length
i i n
Tension on line <
Load Weight
0.2
Load Mass g
n Net Load Force
P X Load Acceleration 1 R Load Velocity 1 Load Location
L’ - ) s
Load Resistance
1.6

Load Damping

phi




Zo) Tronster fundion Lakina @ Yo
wneno wiin Ty, menze_ 4-1«. 'l'u"
Otbbumma d) ~0 PTW? "'5 Lmr:lm-e. "'IMSPOM s),s

\Aﬂ\ev\ d)ﬁ'lo . - dva ¢)-¢ ‘ .
COS(,Q)-'—‘{ = ‘l’om(b)_(p

menzed '[uho‘-lo“s ‘[:ot‘ ‘u‘le 5)'5‘\'0!1

Pz iometirhy v mgd (1)

\M b= m, t b (2)
R - e (3)
Ii(\)3=<'+) > F = my sX L tm -
Laf\m Yranshen I.{(Z)} (5) 2 m mq® = "'X:m s by 3¢
L{3=(6)> =

L

Ube (5) '\’ exrress, XL oS XT omcl ¢ in (S):

ma® = Xom + Kb, v~ X Xr-ld
LS "X(:;‘m-!-l) T T

g (XL @) k)
f, mL.j@«ru ool )ct =S (b))
(M3“'5Lm *'sLL )d’ Xr (5 V"‘"’bb) -

) Pmwsk |
, XT(S)f— 'LLM f,sLL *

Uing o wlues ugired o my sedon  m 200 mee0l ok 18

Q. oD es0) _ 0-2s* s hbs
I N (TS PR AP T RGO U KRV RN T

o




\!T(,s) ” “‘*;\"‘6 LOME  auPtions as .c)

- F o *:TMT"‘*/TL)T '.'mLSd V MT*VTL +W‘L3¢ ) VT ”T (,>
=xym t by S VL“"L_ "L ) V=X 2)

L -LT—LL‘ E W ,

Lof\odc/ RO\
LN S Fe e ik gt
BRIt Yy W )

ngvmns. (6) .__'po:'- ,"‘\lL ] V = V sLd?
Use (7) i (5) f
Cl’ =V (sm +b ) = (V ,-sLd’Xsml_le_) |

mg@*’ sL(:,m +L )d’ =
(ma"'> Lm *sLl, )(b =

‘d>($) = om, 'Pl"u i
vV (_5) Ctlm, o+ SLLL_*W)S‘_

+ my PrYyy s wull oew‘\i' '.Vnr | - B
U‘a\'\D '“'\6 \Io-\vu.s .,(: mr -,cd'ion LL=I'(’ L: lS M‘_=o°2 M1-=0'l

‘b (o) _.' | :;(0-7-)“\‘6 | . 02s+1:0 .
W) E(15)(0:2) + 5 (1)) + (020941 OBs + dbes ¢ 196




