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Abstract:
In situ monitoring of reactive systems is essential for 

and improve over time. It also limits the need to 

features including size distribution and structure. 

in high vacuum systems is challenging owing to poor 

ability to characterize samples throughout the duration 

to degradation of image quality during in situ optical 
imaging of an initialized chemical vapor deposition 

methodologies for improving the resolution of the 
synthesized microstructures. By capturing images across 

systematically isolate variables contributing to image 

used contain the reaction. The resulting images are 

situ ground truth images) to assess the accuracy of the 

grating was imaged and compared under various reactor 
conditions to directly review the optical capabilities of 

in optical resolution ability was attributed to distortion 
caused by the glass lid. 

Figure 1: Labeled diagram of the iCVD reactor system studied. 

Figure 2: Initial attempts at segmentation and comparison between 
ex-situ(A) and in-situ(B) images.
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Summary of Research:
The direct ex-situ to in-situ image comparison method 
proved certain limitations to certain methods involving 
computer-aided segmentation was not conclusive. 

on a low-resolution in-situ image and compared to the 
corresponding high-resolution in-situ
issues arose throughout attempts to pursue this task. The 

segmentation software to create a model with both 

in-situ 
vs ex-situ
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to resolve images by nearly half (from being able to 

distortions were deduced to be chromatic aberration 

procedure with analysis images on left-hand side and 
corresponding gray-value plot on right-hand side.

Figure 4: Image capture displaying optical aberrations attributed 
to glass lid.

to determine what spacing of features was resolvable 

a consistent measure to claim whether the features 
were resolved was used to determine the relative 

from instruments besides the vacuum pump were both 

higher than all other sources of distortion. The presence 

Conclusions and Future Steps:
Future investigation should involve the application of 

began looking into cameras to be positioned within the 

potentially implementing monochromatic lighting to 
minimize chromatic aberration.
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