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ChI-Scan™ can be an essential tool to help index 
patterns for Electron Backscatter Diffraction (EBSD) 
on some samples. ChI-Scan generally uses Energy 
Dispersive Spectroscopy (EDS) data as a filtering agent 
to guide the indexing process. In some situations, 
combining EBSD and EDS data can be tricky. Adding 
an in-situ accessory, like a heating or cooling stage, 
can compound these issues. Recently, a data set was 
collected using a Velocity™ Super EBSD Camera and 
an Octane Elite EDS Detector. The sample was heated 
to 800 °C using a Gatan Murano heating stage so that 
a phase change could be analyzed by EBSD. When 
a sample is heated to 800 °C, blackbody radiation at 
infrared wavelengths is emitted. Typically, to lower the 
IR signal, which would cause problems with the EDS 
signal, the line of sight is limited, or an IR filter is placed 
on the EDS detector. In this situation, neither option 
was feasible. Additional issues can be caused by 
shadowing of the phosphor screen.

For this data set, data was collected at 1,000 frames 
per second at the standard 4 x 4 binning. Patterns 
were saved to post-process the data in OIM Analysis™ 
using a combination of NPAR™ and ChI-Scan. Since 
EDS data was not collected, non-elemental data was 
required to filter the data accordingly. 

By default, five non-elemental datasets were saved 
with a standard EBSD dataset, PRIAS top, PRIAS 
bottom, PRIAS center, Image Quality (IQ), and 
Scanning Electron Microscope (SEM) signal (Figure 2). 

The as collected Inverse Pole Figure (IPF) maps (Figure 
3) showed some issues, especially where image 
quality was lower and with smaller grains.

TIPS & TRICKS

Reindexing data using ChI-Scan with non-ideal experimental 
conditions – how to work with shadowing and no EDS data

Figure 1. a) Pattern as collected shows shadowing of the 
phosphor screen on the left side. b) The sharp contrast caused 
by the shadowing is usually not identified as a line by the Hough 
Transform. c) If a line is found, the indexing algorithm will often find 
the correct solution.

Figure 2. Non-elemental datasets are collected at the same time 
as EBSD scans. These five datasets show differences in signal 
related to electron channel contrast, collection angle, and density 
of the material.  

Figure 3. The as-collected IPF map shows issues with grain 
boundaries and some precipitates. The field of view is 
approximately 50 µm.

Figure 4. Using the Phase Cluster approach on this sample lead to 
some grain boundary effects that made the process more difficult. 
In a case like this, it may be better to use the manual approach.
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ChI-Scan has two modes: Phase Cluster Analysis 
(PCA) and Manual mode. PCA is an algorithm-based 
method that groups the pixels together, and then 
the user assigns the phase or phases (Figure 4). The 
Manual mode (Figure 5) allows the user to manually 
choose the upper and lower values to filter the data. 
The user can use any combination of the five selected 
signals for that phase. Depending on the filtering 
chosen, each pixel can be used for single or multiple 
phases.

In this sample, the PCA has issues due to some 
grain boundary effects, probably caused by the still 
ongoing diffusion in the sample. Manual mode was 
selected for each phase instead. Each phase was 
assigned by using up to three data channels. After 
all the phases were set for filtering, the data was 
reprocessed by clicking the ChI-Scan button (Figure 
6).

After the data was processed, the new IPF map 
(Figure 7) appeared in the project tree, allowing 
further analysis of the data set or allowing the user to 
iterate the process as needed. In the end, using non-
EDS signals for phase filter via ChI-Scan can be just as 
useful as the EDS signal itself. In cases when no EDS 
data is available, the ability to do so can make the 
experiment successful.
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Figure 5. Manual mode allows the user to manually select the 
data sets and the upper and lower limits used to filter that data. 
Here, two channels were used by selecting the lower tail of the 
PRIAS bottom signal and the higher values of the PRIAS top filter the 
matrix material out to be assigned to a phase.

Figure 6. ChI-Scan is run by pressing the larger button 
with the X in it. The PCA checkbox toggles between PCA 
and Manual mode. The button below allows ChI-Scan to 
be run in batch mode.

Figure 7. The data after processing via NPAR and ChI-Scan is 
improved and suitable for most analytical work. Further refinements 
or cleanup steps could be used on the data if needed.




