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Problem: Three-Ring Integration Implementation

Water background subtraction is crucial for accurate structure determination,
especially in diffraction data with interference, emphasizing the importance of
separating signal from noise, including water background.

1. File and Data Preparation
Initiates with the load file hb function to verify and load

« User inputs an HDF5 image and specifies intensity threshold
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accurately measure peak intensity values (/) while effectively separating them
from background noise (of) in the image. This involves estimating peak values
and coordinates while considering nearby background noise to achieve

the specified HDF5 file, ensuring data availability. It .

iIntroduces two key classes:
« PeakThresholdProcessor for threshold-based peak
identification.
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reliable differentiation. Three-ring integration is used for this purpose, ensuring
precise measurement of peak intensities amid varying background noise
levels.
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* ArrayRegion for managing and extracting specified
data regions.

This stage sets the foundation for accurate data analysis

by preparing the data structures and loading the

necessary data from files.
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2. Data Processing

Focuses on analyzing the data through a series of steps
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coordinate _menu function allows for interactive
exploration and processing of selected peaks, facilitating

detailed analysis of the data's critical points. 11.634475
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3D Scatter Plot of (X, Y, Intensity)
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3. Visualization and Synthesis » Confirm all points have been traversed, then compute and view
| | . summary peak estimate.

Concludes with the generation of a 3D scatter plot via the - Scatter plot will be shown after all rings of “radius” r = {1, 2, 3, 4}.
12000 create scatter function, visualizing the spatial distribution and

intensity of identified peaks. This visualization aids in the L = i e
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workflow from data preparation to visualization, encapsulating the
analysis in a comprehensive manner that supports the identification
and evaluation of peak intensities against background noise.

Peak Estimate for ring 2 : 14297.953804936406 with radius of 2
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6000 « Overwritten enhanced peak estimate values.

Enhanced Prediction

In this process, simulations are conducted to generate images with
noise using the pattern sim tool. Key parameters, such as --nphotons
(in kilo electron volts, keV), are specified to simulate both "high" (8 keV)
and "low" (7 keV) intensity images. These images are then indexed
using indexamajig to produce the stream files needed for analysis. The
program extracts the indexed peak information from the "low" keV
stream file and replaces the background in the "high" keV stream file
with more precise peak values, resulting in an overwritten stream file,
with more accurate peak estimates.
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