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Abstract

Vg paper presems the perforaxmos  conparicon
henveew persamed conmpuaer (PO and ambedded Linix
plotiorse (ELFV in ow aspeet of srew | deteelon
process, Altdeugh e PO hay morg resturees and
procgiing performance, e single bourd cmbedded
Limsex plarform provides fower oosl and regiures fegs
space. Thes gaaper alie describes o serew derdction
experiment wih | ndusgrial  eovponent  part and
connfiares perfwmancd, oest and procesiing tine of
ot plurforwms by dhe samwe Heugh  sasgiam
adgorithg,

Kevwords: Embedded Lo Platforn, Processing
Tire, Sgrew Dletection,

i, Introduction

I the menufactenng, some applcationsare Lased
by area amd cost such o5 anomation for cleaning woam.
Therefore, some Perts may b Anconveniense i be
clean or instalied botause of big See and vanety of
component parts. Morsever, the cleat foam tvpe of
industrial grade compater has Righ pelzen Thesefose,
the board computer wath embedded  Linox
aper system or embedded Linweplaform{ELP) 5
an alternative way to handie this problem.
hers adapt this ELP w develop the Tow

SOVHE TRRCENCE

cost svstems. For example, Dudas peoposed the
eviodogy microseope with the Raspbenry B [I]

Addisonally, this ELP can be & remote controller for
robotic manpuizor i (2] Furthermwee, the steren
vision omage processing algorithm fiv swtonomous
surface vehicle (ASY) was embedded i the ELP [3]
Although the ELP provides less processing
perfoemance snd resources, 1t was used W process
some complex works., Therefore, this paper presenss
the application of ELP for industrial work such as the

for the. gobet eodseflocio

sopew deseetion
calcuiation

angle

2. Hough Transform Algorithm

Here, thig researeh uses s robotc applicacon thata
robotc srm sall pick the moior pas fram the tray,
With the motor shape, we have o find the .10
cateh s steadiy. Consaguenely, we have w salculate
the angls of end-cficotnr. Howeves, in thas application
we hilve to ealeulate sarew aagic of the parm using
Hough tansfoom. Eirsily, te ELP will collect g
data from the web cantera wia LISB port as in figuse 1.
Then the Caany edge defection algorithe will change
e 12801029 pixels of by image © be the dotted
edge photure as i figurc 2. Nest, we can ranstem the
edor picture o be the relationship between the angle of
the ehecking M fakand the dwtance from weigin (ph
: et thee abject angle by finding the angie of
the checking line which provides the mwst refationship
withy the distanes from origin in fiswre 3]

Figure 1. Image from Web Camera

Figure 2. Tmage after Canny Edge Detection



Figare 3. Houph Transform Resulis

3. Proposed System Modeling

For the system model, we heve she USB 2.0 weh
camera connected with the gonuoller which canvde the
industrial grade PC or the EEP. Both platioems canibe
wsed W control the 4Dy SCARA manipdistar a8 in
the figure 4.

Figure 4. System Model

Iz this papuer focus aaly on the sorew angte of e
object and we use ghis angle for setting the, frage of
end offegnor toeatch e abjeet steadilvy he posivion
of phigct is fixed.

4. Experiment and Resalts

I the experimei, we used the same slgorithm and
camera. Specificalfv, we applied Open(CV library and
C++ code ja bagh PO and ELP.

For PO, this researchopses Dell Optglex 930
consisted of CPU: Il Core ¥°2.3.GH2 OF
Windows 7 64 it RAME 4 GB. Price: 688 USHL
[35ms 1.1s

Addivionally, this paper uscs Ragpberry Pi Model B
for ELP with CPU: ARMU T6IZ-F 708 MUz, O8
Raspbian {Linux based), RAM: 512 MB, Poec: 66
LISER

The performance compansoniyis i table 1.
Especially, the screw detection process ELP and PO
provide the same angle results. However, ELP requases
more processing time than PC.

Table 1: Performsnce Comparison

i

[ ——

s 23 ¥ & 823
& 4 o5 il s ¥ B2 s
:
et :
wﬂﬁé - Gk e

Ay rrgne S Avweans 8238

3. Conclusion

As ip the results, we can carelnde tha the embedded
Linux plarform can reduce the oot and machine @res
f the sutomann Systom o manufacturing. Although,
the ELP & pery slower than PO provides 10 dmes
Towes cost thaa PO Moscover, ELP reguires the lovwer
crergy. and area for deploviment] This FLP ks 8 ehoice
T o Bost ) image peeccssing developmint and
experiment In the aesr futwe we will improve the
agorithig o reduce the procossing tunesn the ELP ond
inbegrate the systom withrohot kinemaue algorithing,
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