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ABSTRACT 

This paper presents a novel technique for the navigation of a snake arm robot, for real-time 

inspections in complex and constrained environments. These kinds of manipulators rely on 

redundancy, making the inverse kinematics very difficult. Therefore, a tip following method is 

proposed using the sequential quadratic programming optimization approach to navigate the 

robot. This optimization is used to minimize a set of changes to the arrangement of the snake 

arm that lets the algorithm follow the desired trajectory with minimal error. The information 

of the Snake Arm pose is used to limit deviations from the path taken. Therefore, the main 

objective is to find an efficient objective function that allows uninterrupted movements in 

real-time. The method proposed is validated through an extensive set of simulations of 

common arrangements and poses for the snake arm robot. For a 24 DoF robot, the average 

computation time is 0.4 seconds, achieving a speed of 4.5mm/s, with deviation of no more 

than 25mm from the ideal path. 
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