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Serial X-ray diffraction (XRD) using free-electron lasers and synchrotron sources has shown great advantages in studying the 
structure of microcrystals and time resolved structure changes. Recently, serial electron diffraction has also been developed, 
which shows promise for studying microcrystals, complementing both XRD and 3D electron diffraction methods. Common to 
all serial diffraction is the necessity to index individual diffraction patterns and to accurately integrate the reflection intensities 
amidst background noise. Currently, CrystFEL is widely used for the entire serial diffraction data processing pipeline. In order 
to increase the rate of indexing and quality of integration, optimisation of a large number of parameters is required. 

Here we explore automated scripts for the iterative use of fast indexing, as well as integration parameter optimization. For 
indexing, our group has used the fast XGANDALF algorithm, and the more precise PinkIndexer algorithm. Using XGANDALF, 
we found that iterative runs with fast indexing settings over small parameter variations outperform slower indexing settings in 
indexing rate. Furthermore, we present an automated Python script for optimizing integration parameters, thereby enhancing data 
quality with minimal manual intervention. This script iteratively adjusts integration settings to identify optimal settings tailored 
to specific datasets. The application of these improvements to serial XRD is explored and assessed. 

Given the significant costs and effort associated with serial diffraction data collection, the implementation of automated 
techniques to refine and optimize processing parameters is a cheap way to improve data quality. 
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