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Abstract
With the rapid development of military and medical, exoskeleton which helps the wearer's movements plays an important role. To achieve the specified action 

precisely and effectively is a significant issue. Here, we adopt the optimal regulator state-dependent Riccati equation (SDRE) to control the exoskeleton. 

Besides,  a state-of-the-art CARE solver the Structure-Preserving double Algorithm (SDA) is introduced and 4-5 times faster than “icare” in MATLAB. It 

significantly improves SDRE calculation efficiency and obtains more accurate values.

Problem description
Given a target trajectory, the exoskeleton can make the desired action by control strategy SDRE. However, it needs to solve CARE at every step, resulting in 

a huge computational time using traditional CARE solvers and making it impossible to achieve the expected action immediately. The bottleneck is handled by 

the Structure-Preserving double Algorithm (SDA).

Result and conclusion

Figure 1. Bionic leg platform model 
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Figure 2. SDRE control for error state. Figure 3. Computation Time between SDA and icare Figure 4. Residual between SDA and icare
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