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Methods to Deal with Control Variable Path Constraints in

Dynamic Optimization Problems

HU Yun-Qing’ LIU Xing-Gao*

Abstract Many researchers have reported their methods to handle the state variable path constraints in dynamic
optimization problems. However, very few of them mentioned the techniques to deal with the control variable path
constraints. This paper firstly introduces two ways to eliminate the control variable path constraints, then presents a
smoothed quadratic penalty function method which can optimize the dynamic problems with control and state variable
path constraints at the same time. The final transformed problem is solved by control variable parameterization (CVP)
strategy in the study. Test on Case 1 demonstrates the characteristics of the three techniques; test on Case 2 indicates

the effectiveness and the superiority of the proposed smoothed penalty function method.
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Fig.6 The penalty process of control profile (Problem 7, Method in Section 2.3)
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Fig.7 The penalty process of state profile (Problem 7, Method in Section 2.3)
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Table 2 The comparison results of Problem 7
W5 LSRN T H bR U N TR HE (s)
Bloss & Biegler A 4 R E: 0.5362 5.3
Bloss & Biegler Kreisselmeier-Steinhauser 0.5400% 17.5
A3 (N = 100) bR L 673 0.536243  2.32
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