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The linear motion of center of gravity of pendulum rod is given by
> F =még

(V—mg) +H = —mi(62 cosd+dsing)i +m(y—16?sind+1dcosd)]
V —mg =—mi(§2 cosf + Gsinf) =V = mg—m (62 cos6 + Gsing) (1)

H :m(y—lézsin9+lécose) (2)
The rotational motion of center of gravity of pendulum rod can be described by
> Mg =la

> Mg :@X(\/T+H I) ,  GP=-lcosOi —lsindj

(Vsing - Hlcosf)k = 15k

VIsind —Hlcosd = 16 (3)
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mgl sind —mi?(6? cosf + Gsin@)sing —mi(y—162 sin6 +16 cosd)cosd = 16

(mi cosd) §+ (I +mi2)j = mgl sing (4)
The horizontal motion of cart is described by



u—-H=My=My+H=u
H 2 H=m{y-162sin6+1dcoso)

(M +m)y+miédcosd =u+mo?sing (5)
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(mi cosd) §+ (I +mi2)j = mgl sing (4)
(M +m)y+miédcosd =u+mo?sing (5)
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m?l?cos® 8 — (M +m)(l +ml?)

I =im(2I)2:EmI2:> I +m|2:£mlz
12 3 3



Z

Simulink 2

. m?1%0°singcosé + (ml cosd)u — (M +m)mgl siné

m?l? cos® @ — (M +m)(I + ml?)
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Creneral expression block, Use "u" az the input variable name.
Example: stfufl] *exp(2.3 *-ul2]N
Parameters
Expressinn:
| (guiZ 34 ugL-m¥ o) o) Mg ime +mf I #E3- (mtui3)
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(9" u(2)+u(3)* ((-u(d)-m** u(4)* u(4)* u(2))/ (me+m)))/(I* (4/3-(m*u(3)* u(3))/(mc+my)))

u(2) : u

u(2)=siné
u(3) = coséd
u4) =90

mc=M



L u+mo?sing-mécosd
y:
M +m

f(u)

E! slep/Cart & Fole Dynamics

File Edit Wiew ZSimulation Format Tool: Help

O | = » Normsl v B i BE - ®

in_1 >
sin(u[1])
|_> theta dot theta out_1
costul1]) ...@
Ll
out_2
out_3
- »3)
= I 5
- ], flu] E out_<

Creneral expression block. TUee "u" az the input variable name.
Example: stniu[1] * exp(2.3 * -ul2]))

Parameters
Expressiomn:
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(U(D)+mT* (u(4)* u(4)* u(2)-u(5)* u(3)))/(me+m)

u(2) : u

u(2) =sinég
u(3) = coséd
u4) =9
u(5) =6

mc=M
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