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ABSTRACT 
 

Scanning Probe Recognition Microscopy (SPRM) is a specially modified Scanning Probe Microscopy 
(SPM) system designed and developed by our research group in partnership with Veeco Instruments. 
In Scanning Probe Recognition Microscopy, the SPM system itself is given the ability to automatically 
track regions of interest during scanning through incorporation of recognition–based tip control. The 
recognition capability is realized by using algorithms and techniques in image processing, pattern 
recognition and computer vision fields. Adaptive learning and prediction are also implemented to 
make the object detection and tracking procedures quicker and more reliable. The major contribution 
of SPRM includes: (1) decreasing overall operation time; (2) providing the ability to quantitatively 
measuring properties while maintaining the uniformity of experimental environment; (3) sequentially 
measuring topographic, mechanical and chemistry properties of the same sample surface through 
repetitive high resolution scanning in the appropriate mode; (4) properties measuring in situations 
which are inaccessible by standard SPM. SPRM measurements of the surface roughness, elasticity 
and surface chemistry of 2D nanoscale electrospun carbon nanofibers are given in detail as an 
example of SPREM analysis in a situation that is not fully accessible by SPM. The 3D nanoscale 
electrospun nanofibers are the components of a tissue scaffold for regenerative medicine. These 
scaffolds are used for neural cells re-growth in a damaged spinal cord. The candidate’s thesis 
research is therefore to design and implement the recognition strategies that allow SPRM properties 
extraction along tissue scaffold nanofibers, to perform the first quantitative measure of multiple 
properties that have been shown to be important in neural cell re-growth and, by doing so, to 
contribute significant understanding to the cure of presently incurable paralysis.  
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