Highlights
1. A bones embedded in muscles structure-inspired flexible wide-range multidimensional force sensor is developed, which has high performance and multidimensional force sensing.
[bookmark: OLE_LINK6]2. The adjustable magnetic field broadens the sensor spatial force-sensing capabilities, allowing detection of forces in various directions. 
3. The multilayer stacked MEMS coils significantly improves the output of the sensor from μV to mV level while ensuring its miniaturization.
4. This work provides a novel strategy for intelligent sensing and personalized spatial recognition.

