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Fast Identification of Kikuchi Bands in EBSD Patterns

Xie Hongli, Han Ming, Wang Shanrui

(School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In the field of electron backscatter diffraction (EBSD), Hough transform was introduced to realize the
automatic identification of Kikuchi bands in EBSD patterns by means of computer, and EBSD technique has
been developed into an important means to characterize orientation of crystalline materials. Since the speed of
Hough transform is much slower than the moving speed of electron beam in scanning electron microscope, how to
carry out Hough transform quickly has become a key problem that needs to be solved urgently in the whole EB-
SD field. In the present work, central processing unit (CPU) and compute unified device architecture (CUDA)
were used to perform Hough transform on EBSD patterns, respectively, and the time consumption and recognition
results were compared. The results show that the fastest recognition speed of Kikuchi bands is 1.7x10° EBSD
patterns per second for CPU. Under the same conditions, CUDA can process 1.7x10* EBSD patterns per second,
which is far faster than the fastest recognition speed of CPU. More importantly, Hough transform based on CUDA
does not affect the identify results of Kikuchi bands in EBSD patterns. As a result, Hough transform based on
CUDA technique will become a trend for fast identification of Kikuchi bands from EBSD patterns.
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Fig. 1 Schematic diagram of Hough transform
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Fig.3 Factors influencing Hough transform by CPU
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Tab.1 Comparison of Hough transform time between
CPU and CUDA

Type Qriginal Target CPU time/ pUDA Speed.—
1image 1mage ms time/ms  up ratio
A 40x40 40x40 0.56 0.056 10
B 40%x40 80x80 1.11 0.144 7.71
C 80x80 40x40 2.19 0.087 25.17
D 80x80 80x80 4.38 0.208 21.06

Note:1.CPU time is the statistics of 12 threads;2.Acceleration

ratio=CPU time/CUDA time.
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(b) The influence of target image on Hough transform time
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CUDA Hough transform time
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Fig.6 Identification results of Kikuchi bands in four EBSD patterns
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