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Homework #3, BioE 2696/ECE 2695 Control Theory in Neuroscience, Spring 2009 

 

 
 

 
 
3) Shown in Fig. 1 is a satellite attitude control system.  

(a) Write the system transfer function for this attitude control system. 

(b) The system is commanded to assume an attitude of 10
o
: θr(t) = 10u(t), where u(t) is 

the unit step function. After the transients die out (the system reaches steady state), what 

will be the attitude angle of the satellite, θss(t)? (Here “ss” means “steady state.”)   
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(c) The closed-loop system is to respond to a step input in minimum time with no 

overshoot, which requires that the damping ratio ζ = 1. Find Kv as a function of K such 

that this specification is satisfied.  

(d) The system of (c) is to reach steady state approximately 6 seconds after a command to 

change the attitude angle (after the application of an input). Find the value of K that 

satisfies this specification. 

(e) Verify the results of (b), (c), and (d) with a MATLAB simulation of the system. 

(f) The rate signal is measured using a rate gyro. Suppose that the rate gyro fails, such 

that no signal appears in the rate path (effectively Kv = 0). What is the nature of the 

system response in the failure mode? (This failure occurred on a space lab mission of 

NASA, with the predictable result.) 

(g) Simulate the system with Kv = 0 to verify the results of (f).  
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Figure 1 


