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Mobile Robot

1(x)‐directional Velocity Control  1(x)‐directional 
Position Control(Velocity Tracking)

Experimental Setup : Block Diagram
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Mobile Robot : Voltage (PWM)
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・ Motion/Circuit Equation
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- 1 Input 1 Output (SISO)
- Frequency Limitations

inner loop design 
(6th lecture) 
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All-pass systemLimitations (4th lecture)

Phase lag of the all-pass system

Gain crossover frequency inequality

lgcmgcap njP ϕπϕπω :
2

)(arg =+−≤−

3
,1 πϕ =−= mgcn

6
)(arg πω ≤− gcap jP

]rad/s[47.1
24

tan2.11 =≤
πω gc

Bound on the crossover frequency

⎟
⎠
⎞

⎜
⎝
⎛=+−−−=− −

2.11
tan4)}2.11arg()2.11{arg(2)(arg 1 ωωωω jjjPap

Specifications (2nd lecture)
Experiment: Position Control of Mobile  Robot

• Gain Margin
• Phase Margin

2≥mg

]deg[60≥mϕ

• Fast Response such that 47.1≤gcω
2<sM 25.1<TM• Peak

Phase Margin : )(arg gcm iL ωπϕ += (9.6) °° −= 6030mϕ

Stability Margin      :ms 8.05.0 << mssm Ms /1=

(                 : maximum  sensitivity)ms sM /1=

)(/1 pcm iLg ω=Gain Margin : (9.5) 52−=mg ( 6-14 dB)



Analysis and Design of Linear Control 
Systems, 08th

2

GainSmall Large
1−≈gcn

2≥mg47.1≤gcω

60≥mϕ

openloop

Small

LargeSmall
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P Control (5th lecture)
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Experiment: Position Control of Mobile Robot
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Phase Lead Compensator (5th lecture)
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Integrator Windup
[Ex. 10.5, 6] Cruise control 
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Integrator input

Integrator Wind up (5th lecture)
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Integrator part
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Experiment: Position Control of Mobile  Robot
2DOF Control (6th lecture )*
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Input to P(s)

: Feedback term
: Feedforward term

Good response can be achieved by designing 
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2DOF Control (6th lecture )*
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