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The precision of orientations measured using automated electron backscatter diffraction
(EBSD) has been found to range from approximately 0.5° to 2° [1-4]. The precision of
orientation measurements is important when studying low angle (sub-)grain boundaries as
well as plastic deformation. The wide range in angular resolution stated by different authors
is due to differences in the methodology used to characterize the angular resolution as well as
other factors such as those associated with the Hough transform used to detect the bands, with
the camera and collection of the patterns, with indexing and with the pattern center
calibration. The two primary factors are the accuracy of the detection of the bands in the
EBSD patterns and the accuracy of the pattern center calibration. The impact of some of the
band detection parameters has been explored in a previous work [4] with an aim of
maintaining angular resolution while maximizing speed. The current work builds upon the
earlier work with an aim towards achieving the best precision regardless of speed. Through
careful optimization of the parameters involved and new calibration algorithms, we have
achieved an order of magnitude improvement in orientation precision. In this work we
employ a single crystal to characterize the orientation precision. Using the same set of
patterns obtained from a Imm by 1mm scan on a silicon single crystal we are able to focus on
the effects of band detection and calibration. Some results are shown in Figure 1. In this case
the “Standard” is using typical Hough and pattern calibration settings. “Standard+” uses a
more accurate method for characterizing the change in the pattern center calibration as the
beam moves across the sample during the scan. The curve labeled “Advanced” was obtained
using the “Standard+” settings for tracking the pattern center calibration as a function of
position in the scan and using an iterative indexing approach based on the work of Kacher ef
al. [5]. In Kacher et al.’s work the initial estimate is obtained using standard Hough transform
based band detection and then simulating the pattern. A comparision is made using cross-
correlation functions [6] between the experimental pattern and the simulated pattern. From
the cross-correlation results the pattern is re-simulated and the comparision made again. This
iterative approach is taken several times until the simulated pattern matches the experimental
pattern as closely as possible.
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Fig. 1 Orientation spread on single crystal measured using EBSD.
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