
Applications

The Quanser Ball and Beam module consists of a track on which the metal ball

is free to roll. The track is fitted with a linear transducer to measure the position

of the ball, i.e. it outputs a voltage signal proportional to the position of the ball.

One side of the beam is attached to a lever arm that can be coupled to the load

gear of the Quanser SRV02 unit. By controlling the position of the servo, the

beam angle can be adjusted to balance the ball to a desired position. This

objective is achieved by using two PD controllers in a cascade control system.

Specifications
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Servo load shaft position Ball position

0sse 

0.15pt s
4% 3.5st s

5%pM  10%pM 

5sse mm

Pot = 1 / Enc =2

x (cm)

theta_l (deg)

-K-

cm/m

Vm (V)

-K-

Setpoint (m)
Setpoint (cm)

Setpoint

Source

srv 02 pos src

Vi (V)

x (m)

theta_l (rad)

Vm (V)

x_d (m)

SRV02-ET+BB01

SRV02 Signal 

Generator

2

SRV02 Pos Src

theta_d (rad)

theta_l (rad)

u (V)

SRV02 PV 

Position Control

R2D

Radians

to Degrees

0

Constant 

(cm)

1

Constant x_d (m)

x (m)

theta_d (rad)

BB01 PD 

Position Control

5

Amplitude 

(cm)

( ) ( ) 0.078( 173)s cC s K s z s   

2 2

( ) 0.419
( )

( )

bb
bb

l

KX s
P s

s s s
  


Ball Balancer

Transfer Function
( ) 1.76

( )
( ) ( 1) (0.0285 1)

l
s

m

s K
P s

V s s s s s


  

 

SRV02 Servo

Transfer Function

( ) ( ) 4.68( 1.41)bb cC s K s z s   

PoC: Prof. Oleg Yakimenko, Bu-223

oayakime@nps.edu, (831) 656-2826


