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Abstact

With the proliferation of
multicore architectures for
embedded processors such as
ARM s Cortex-A9 MPCore [1],
Intel’ s Corem 2 Duo [2] E4300,
T7500, T7400, L7500, L7400,
07500, Quad-Core Intel Xeon
Processor E5300 series [3],
multicore  programming  for
embedded systems is no longer a
luxury, but has become a
We need embedded

software engineers to be adept

necessity.

1n programming such processors;



however, the reality is that
very few engineers know how to
program them. The current
state-of-the-art technology in
multicore programming is based
on the use of language
extensions such as OpenMP [4] or
libraries such as Intel
Threading Building Block (TBB)
[5]. Both OpenMP and TBB are
very useful when programmers
are already experts in
multithreading and multicore
programming; however, for the

vast majority of programmers

and embedded sof tware designers,

there still exists a tremendous
challenge in this urgent
transition from unicore systems
to multicore systems. To aid
embedded software designers in
a smoother transition, the main

project plans to extend our tool,

Verifiable Embedded Keal-Time
Application Framework (VERTAF)
[6], for multicore embedded
sof tware design and
verification. Our primary goal
will be
architecture (MDA) development
In this
subproject, we will evaluate

model—driven

for such software.

the parallel code performance
and fine tune the code structure
given by subproject 4 in the
first year. The goal 1s to
automate the performance

analysis and tuning process.

In the second year, we will
experiment on the developed
tool set by the team on a vision
algorithm to be used in an
embedded environment for 3D
vehicle street view navigation
system.

This project provides the
opportunity to explore the in depth
of knowledge of various theories
used, e.g. parallel programming,
multicore processor, optical flow,
etc. It also has direct impact to
the emerging industries such as
multicore embedded system and
vehicle communication industry.
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For a current frame,iFuse scan line
algorithm to traverse each pixel position x,y
inside the boundary patch of the current
frame

\ 4

For each pixel calcy/ I, and the following eight

parameters;®+lyxy, Lxy+l,y? 1, Ly, L Ly, Ix, 1,

A 4

For selected neighbor framg, Ealculate (=lg-1g for
every pixel inside b.p.m. of F

\ 4

Form a Linear over determined matrix,
solve using least square error for
ad1,,3...,3

A 4

Solve optical flow for each
pixel:

U= ayX+apXy+aeX-+agy+as
V=auXy+apy +aey-+ayX+as

l

u,v is the pixel displacement for the

respective neighbor frame F




B Z ~ Superimposed road sign display
together with the street view of a test
building in the guidance system

(@)

(b)
B = ~ Enlarged feature points
displacements ofast optical flow
calculation

Bibr

ARLC
AOOE

7% ~ Augmented reality street view
navigation in action together with a
W EEEHz DA 3D % landmark sign of the Luce Chapel of
R EHA T Tunghai University,
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