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Performance Evaluation of the MIMD mode of a Dynamically Switchable
SIMD/MIMD Processor by using an Image Recognition Application
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Kawasaki, Kanagawa 211-8666, Japan

To promote the expanded use of Safety systems that use image recognition in automobiles, the authors have
focused on research and development of an image recognition processor that is a core technology of such
systems. The authors are now working on the development of a processor calls a XC core, that achieves low
cost, high performance, and low power consumption through the use of a highly parallel SIMD architecture
(the SIMD mode), while achieves flexibility through morphing in to a MIMD architecture (the MIMD mode). In
this paper, a robust white line detection algorithm for open roads, is implemented in the XC core, and its
performance is evaluated to show the effectiveness of the MIMD mode of the XC core. The evaluation shows
that the real-time processing(less than 33ms) of the robust white line detection can be achieved, by using
MIMD mode to execute the verification process of white line segments, which is a part of the white line
detection algorithm, and is not suitable to be executed by a pure SIMD processor. Moreover a 5x speedup of
the verification process of white line segments can be achieved by using region of interest(ROI) transfer
instructions which can transfer the ROI of an image efficiently, is also shown. Furthermore, each of the
execution time in the MIMD mode, according to the number of PUs been used, from 2 up to 32PUs, are also
measured. The measured results show that the increase in performance slow down when using more than
16PUs, mainly due to the insufficiency of parallelism in the verification process of white line segments,
however, achieved a 12.6x speedup against the SIMD mode, by using 32PUs. The results demonstrate that
the performance of image recognition applications can be significantly improved by adding the MIMD mode to
a highly parallel SIMD processor.
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XPE = Processing Element, CP = Control Processor
IBCP = Instruction Broad Cast Path, DTP = Data Transfer Path
IFU = Instruction Fetch Unit, P$ = Instruction Cache, D$ = Data Cache
FPU = Floating Point Unit, Ext I/F = External Memory Interface
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