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Live images of cargo transport in axons, or more generally, intracellular particle transport, 
contain abundant information such as transport direction, moving speed, moving length, pausing 
frequency, pausing duration and so on. Single-particle-tracking is usually implemented to extract such 
information. Another approach is to follow the trajectory of individual particles and make time vs. 
position kymographs, converting the 3D timeplapse data (x,y,t) into 2D curves (Racine, Sachse et al. 
2007). It is straightforward to read transport direction, speed and pausing information from these 
kymographs, and implementing it automatically is essentially a 2D-curve tracing problem. Existing 
algorithms of curve-tracing works well on clean and high-contrast 2D curve images but are much less 
reliable on low-quality data (Zhang, Osakada et al.; Zhang, Zhou et al. 2007). The major problem is due 
to the lack of conditions which evaluate the tracing performance and determine the selection of 
parameters over a wide range of data qualities.  

The goal of this project is to develop algorithms that optimize curve-tracing of kymographs and 
similar 2D trajectories. The tracing algorithm that our work will be based on include four steps: 1) 
enhance the contrast of the kymograph; 2) choose seed point; 3) tracing and stopping; 4) connecting 
tracing segments; each step involves parameters that may compromise to those of other steps. This 
algorithm has been partly implemented. In the following weeks we will try to fulfill the following tasks: 

1. Optimize any or all of the four tracing steps listed above with algorithms and principles we learn 
digital image processing. 

2. Implement conditions or training sets that teach the program what is satisfactory tracing 
performance and how to choose parameters accordingly. 
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