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Cable-driven parallel robots (CDPRs) are a class of parallel manipulators that use cables rather than rigid links to control an end effector or mobile platform. The actuated cables can be readily fixed to an anchor point adjacent to a defined workspace, offering several advantages, including lightweight construction, design simplicity, a large operational range, high payload capacity, low inertia, and reconfigurability. In dynamic and unstructured environments like the lunar landscape, accurate estimation of anchor points is crucial for the control and stability of CDPRs. Calibration, which refines the kinematic model by identifying geometric parameters and assembly errors, often relies on external measuring systems. However, these systems can be expensive and complex, highlighting the need for efficient, self-sufficient calibration methods to enhance accuracy and reliability. This work presents a calibration method for estimating anchor positions using the hyperbola equation centered at the origin reducing the reliance on external or internal measuring systems. This method leverages the relationship between the end-effector position and the cable length variations, to generate hyperbolic loci which are then used to estimate the position of the anchor point. In the planar case, the model determines anchor locations using three known end-effector positions along a straight path. To maintain cable tension, a novel spiral variable stiffness mechanism is prototyped, enabling precise position control, adaptive disturbance resistance, and reduced measurement error. 



