
Application Note: 3DTRAX™ 
3DTRAX™ is GUI-based software, 
implemented as a Fiji (ImageJ) plugin, 
optimized for use with the Double 
Helix SPINDLE® imaging system. The 
software enables calibration data 
analysis and visualization of 3D data 
acquired using the SPINDLE module. 
3DTRAX offers localization  for 3D 
super-resolution reconstruction and 
particle tracking.  
3DTRAX guides users through each of 
the steps required to calibrate, 
analyze, and visualize datasets 
captured with the SPINDLE. 

 

Step 1: Localization and Calibration 
The calibration step characterizes the 3D propagation of the DH-PSF 
for the user’s microscope. Calibration uses images obtained from a Z 
stack covering the full rotation of the DH-PSF to generate curves that 
characterize the microscope’s depth response. The calibrated 
response is applied when analyzing movies captured during a single-
molecule localization or particle tracking experiment 

3DTRAX™ easy to use software interface allows users to set parameters matched 
with their experimental configuration

Calibration graphs ensure quality

The Double Helix point spread function 
captures quantitative depth data 
without Z scanning



Step 2: Analysis 
3DTRAX includes both sparse and overlapping emitter analysis 
methods. The software allows the user to select the method of 
analysis based on the experiment and sample properties. The sparse 

emitter method enforces that DH-PSF emission are 
well separated whereas the overlapping emitter 
method is designed to locate DH-PSF emissions from 
overlapping signals imaged through the volume. 

Step 3: Visualization 
Results from 3DTRAX can be saved as Double Helix 
Optics or ThunderSTORM CSV datasets for further 
processing in a variety of tools. In addition, 3DTRAX 
Visualization can be used to render a visualization of 
analysis results.  Users specify the x-y-z ROI for the 
visualization and select the desired method for the 
rendering, including 2D, 3D, normalized Gaussian, 
or histogram. 

 

Tracking 
3DTRAX performs tracking to identify particle tracks within the 
analysis results, enabling users to visualize single particles moving in 
X, Y, and Z. Tracks can be overlaid on your movie and visualized with 
color-coding for track ID or depth over the lifetime of the track. 
Particle position and motion can be precisely followed at super-
resolution scales of ~20 nm, laterally and axially, and tracking results 
can easily be exported for further analysis in other packages. 

Drift Correction 
Drift correction works automatically by correlating persistent structure 
throughout time windows across the analysis results. The sharp 
results allow identification of precise details in the sample. 
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Tracks overlaid on movie show 
particle progression through time

Visualize data or render 3D volumetric images 3DTRAX includes calibration, analysis, 
visualization, drift correction, and 
tracking in a single ImageJ plug-in
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