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Optimal design of a linear quadratic regulator ( LQR) controller based on

the modified teaching-learning-based optimization algorithm
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Abstract : To determine the weighting matrix @ and R for a linear quadratic regulator (LQR) , a modified teaching-

learning-based optimization ( MTLBO) algorithm is proposed to tune weighting factors for active suspension LQR

controller. The “Teaching” phase and “learning” phase are modified using MTLBO based on the basic TLBO algo-

rithm. A novel “self-learning” strategy is employed in MTLBO. The simulation results showed that the MTLBO algo-

rithm has distinct advantages in convergence, precision and stability than basic TLBO, PSO and genetic algorithms.
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Fig.2 Control model of single wheel vehicle
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Table 3 The optimal results of four algorithms

PEREFE bR I
_ PERETE b . A7 b
D - i —~1 2= g g G
FEIEE  BHSHTE EhRE A & 1> 8
BA /(m-s?) SWS/mm DTD/mm
WEhEL 62526 1.781 6 17.128 4 —
MTLBO 5.536 96 1.703 5 12.025 0.855 22 102 204.443 06 11 672.867 716 208 888.167 55
TLBO 5.537 60 1.701 7 12.053 4 0.855 2 98 951.349 826 11 948.859 186 138 294.097 73
PSO 5.565 20 1.686 4 12.140 8 0.8552 96 559.0311 14 12 161.725 204 1 000 000
GA 5.467 75 1.720 3 12.072 5 0.855 4 117 683.109 92 10 323.858 400 992 496.429 46
25 |-
—~ 20 -+
w0 + +
é 5 + +
= 15
-/ .
m 10 |~ + _'_
‘j';! 5 - Q
¥
ol -
PSO

5 10 15

EAIREL(Generation)

5 4MEENRAUITRRHL

Fig.5 The convergent curves of four algorithms
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