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Design and Application of Vision Box Based on Embedded System
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ABSTRACT

Vision system is an object recognition system analyzing image information captured through camera. Vision system can be applied to
various fields, and automobile types recognition is one of them. There have been many research about algorithm of automobile types
recognition. But have complex caleulation processing. so they need long processing time.

In this paper, we designed vision box based on embedded system. and suggested automobile types recognition system using the vision box.
As a result of pretesting, this system achieves 100% rate of recognition at the optimal condition. But when condition is changed by lighting and
angle, recognition is available but pattern score is lowered. Also, it is observed that the proposed system satisfy the criteria of processing time
and recognition rate in industrial field.
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Fig. 1. Block diagram of vision system
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Fig. 2. Hierarchic structure of software and hardware
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Fig. 3. Automobile type recognition flow chart
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private Sub ezVidCapl_FrameCallback(ByVal IpVHdr As Long)
If SaveSeq = True Then
ezVidCapl.SaveDIB “c:\bufl.jpg”
SaveSeq = False
If Dir("c:\buf2.jpg”) <> " Then
EC24Image1.Load “c:\buf2.jpg”
End If
Else
ezVidCapl.SaveDIB "C:\buf2.jpg”
SaveSeq = True
If Dir("c:\buf1.jpg") <> " Then
EC24Imagel.Load “c:\buf1.jpg”
End If
End If
‘A4 jpg Y S GrayLevel 2 ¥ 8310},
EasyMain].Convert EC24Image].object, EBW8Image1.object
EBW8Image1.Refresh
End Sub

J% 4, 0|o|X] X EF1 Gray Level2 HE
Fig. 4. Image save and convert to gray level
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EBW8ROI 1. ParentImage=EBW8Image 1.object
‘ARG E AESSE HE A
EBWS8ROI1.DrawFrame eFrameOn, True

CE g 2l He) A
EBWS8ROI1.DrawColor = vbRed
EREEEECER EEERRE
EBW8ROI1.ROIOrgX=EBW8Image1.Image Width/4
EBWS8ROI1.ROIOrgY =EBW8Image1.ImageHeight/4
EBWSROI1.ROIWidth=FBW8Image1.Image Width/2
EBWSROI1.ROIHeight=EBW8Image1.ImageHeight/2

a3 5 ROl =7|% XY
Fig. 5. Set initial value of ROI
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Fig. 6. Comparison pattern of two image
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Open "Position”+Combol.Text + “.dat” For Output As #1
Write #1, (EBW8ROI1.ROIOrgX+EBW8ROI1. ROIWidth/2)
- (EBW8ROI2.ROIOrgX+EBWS8ROI2 ROIWidth/2),
(EBW8ROI1.ROIOrgY+EBW8ROI1.ROIHeight/2)
- (EBW8ROI2.ROIOrg Y +EBWSROI2.ROIHeight/2)
Close #1
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Fig. 7. Calculation of pattern position value
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If Dir("PA” + CStr(index) + “.JPG") <> “ Then
ptl.Load "PA” + CStr(index) + “. JPG”
* Finding Parameters
EFind1.AngleBias = Form2.Text1.Text
EFind1.AngleTolerance = Form2.Text2. Text
EFind1.ScaleBias = Form2 Text3.Text / 100
EFind].ScaleTolerance = Form2.Text4.Text / 100
EFind1.MaxFeaturePoints = Form2.Text5.Text
EFind1.ContrastMode = Contrast
EFind1 FeatureSelection = eFndNatural
EFind1.Learn ptl.object
Learnt] = True
EFind1.Find EBW8Image1.object
End If

% 8 MEE olojx|et #Af olo|x|ete] H|@m
Fig. 8. Comparison of saved and present image
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Fig. 9. Result of auto types recognition test

N

N

>4

2> of

S 119
L o
= o

g

gy 2

)

HE7t93~964 9 ¥ EE B
YEE 28 4 5 99
2208} & 2HE F 190 VY
A& Agsted dEe Az
o] A2 Al 7H 94[ms] ©}

A2 AAHFATN 052

B
o,

2o £ & jo

e
=
b+
s

(A o e
o
h=} Ju)

i)
ofj
A
ol
2

4
ofN
)

=
g
=)
o
32
o
A

o
rir
ol
o
-3

(e}

4 2
yo M o
¥ B
T

fifo

oo
ko
me iy

E 1 OASY MMz
Table 1. Auto types processing time

©4]: [ms]

AF | N | HAH A A NA A G BEA AL

1| 90°14 42 94 71

2 | 900]% 18 65 2

3 | 9004 20 69 46

4 | 9004 28 76 50

5 | 901 32 82 57
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Fig. 10. Result of recognition test at different
environment. (a) iflumination, (b) rotation angle
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Table 2. Auto type recognition system requirement
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Fig. 12. Field application result
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