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ABSTRACT

Currently, the digital image processing is a very useful task for the automation
system. It’s widely used in automation factory. Especially, in the field of “Machine Vision
System”. Most of factory uses the Robot for many of automation processes. Although,
there is Hardware/Software of the Machine vision system proposed by many companies
that has high performance with many features of functions. But it’s come with high prices
too. Furthermore, for maintenance-is also very high. However,in some case of applications
are not needed the high accuracy of measurement results. And any user (factory), just
want only some feature of function. Now days, the Hardware of embedded computer and
digital camera have become very small prices but high efficiency. This means that, it is
possible to make the machine vision system with has very low prices. In this research,
proposed the construction of a computer vision system that uses to classify the size of
electronic component. The system automatically. continues to check the size of Integrate
Circuit Device (IC) that defined by a first step of the operation. The machine is small size
(Prototype) and designed for easy using by anybody. The proposed system can further

develop for another kind of object measurement applicantions.

Keywords: Microcontroller, Digital Image Processing
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Weight

Still resch

Video m

Sensor

Sensor resolution

Sensor image area 376 x 274 mm
BPixel size 1T4umx14um
Optical size 1/4

Eull-frame SLR lens -

aquivalent S

S/N ratio 36d8

Dynarmic range 67 dB @ Bx gain
Senstivity 680 mV/lux-sec
Dark cument 16 mV/isec @60C
Well capacity 432 Ke-

Fixed focus 1 m o infimity
Focal length 360 mm +/-0.01

Horizontal field of
view

Vertical field of view 4141 +/-0.17 degrees

53.50 +/- 0.13 degrees

Focal ratic (F-Stop) 2%
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Aspect

Resolution Ratio Framerates Video Image FoV Binning
1920x1080 16:9 1-30fps x Partial None
2592x1944 4:3 1-15fps X X Full None
2592x1944  4:3 ?%;‘:66' x x Full  None
1296x972 4:3 1-42fps X Full 2x2
1296x730 16:9 1-49fps X Full 2x2
640x480 4:3 42 .1-60fps X Full 4x4
640x480 4:3 60.1-90fps X Full 4x4

.- . o v da &
Aando9 Picamera WAZAMMUINANAY
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SPEC DATA:

Raspberry Pi 3 Model B

Type: Value, Mini Desktop PC
Processor Family: Broadcom BCM2837

Processor Name: Broadcom BCM2837 ARMv8 Cortex A53

Processor Speed: 1.2 GHz

RAM: 1 GB

Storage Capacity (as Tested): N/A GB
Storage Type: Flash storage

e
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GND
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24] P10 cso
26]5v10 co1
28] Reserved
Bo{cro |
D

GP1O 12|
alono |
36]GpIo 16 |
38]GP10 20 |
40]GP10 21

Graphics Card: VideoCore IV
Primary Optical Drive: External

Secondary Optical Drive: None

Monitor Type: None
Touch Screen: No
Screen Size: N/A inches

Operating System: Linux
Built-in TV Tuner: None
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author__ = 'Attasit'

from SimpleCV import Image, Color, Display, DrawinglLayer, Camera
import time

import numpy

import math

from matplotlib import pyplot as plt

#-—-- Sub routine
def ietDe%reeLength(xy cen):

yl = [1]

Center = Cen

Len = math.sgrt(math.pow((y1 - Center[1]); 2) + math.pow((x1 - Center[0]), 2))
#1] Speciel case on 0 90 180 270

if ((51 == Center[l]) & (x1 < Center[0])):
eg =

|f ((x1 == Center[0]) & (y1 < Center{1])):
eg = 90.0

|f ((x1 > Center[O]) & (y1 == Center{1]):
eg = 180.

else

els |f (%1 > Center[l]) & (x1 == Center[0])):
eg =
else:

# Calculate other angle
math.degrees(math.atan(abs(y1 - Center{1]) / abs(x1 - Center[0])))
if (Fxl > Ceg('gerfr())]) &yl < Center[l]'y
eg = eg

else
|f ((x1 > Center[O]) & (y1 > Center[1])):
o eg = 180 + Deg
e nf ((x1 < Center[0]) & (y1 > Center{1])):
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360 - Deg
return (round(Deg,3), round(Len 3))

def CheckSize() :

#print 'OK Start’
time.sleep(1)

img = cam.getimage()
img.show()
time.sleep(2)

# 2] Ed Bge detection by Candy

im _binarize()
|mgB| showi
tlme sleep(1)

# 3] Remove small bad pomts
imgEdgOpen = imgBi.erode(2)
imgEdgOpen = imgEdgOpen.dilate(2)
imgEdeOpen. shomi

#4] Find Centriod
ccen = fngdg%pen findBlobs().center()
cen = ccen[0] #reduce array to 2D

#5] DlsplaB centr0|d on image
disp = Display(imgEdgOpen;size())
scopelayer = Drawing La er(im Ed$0 pen.size()
SCO ela ercnrcle([cen cen[1]],/10, Color.BLUE, width=3)
imgEdgOpen. addDrawmgLayer(scopelayer
|ngngpen save(disp)

#time.sleep(1)

#6) EdE detectnon (canndy)
imgEd v&Engpen .edges()
imgEd
time.s eep(l)

#6.1] Take all perimiter to list
# Mat = imgEdg.getMatrix()
why Xy = numpy.where(imgEdg.getGrayNumpy()>128) #ask numpy where in our gray image is

x—x*ﬁl .0) #make it float
y=y*(1.0) #make it float
peri = zip(xy) # make the points into a list of tuples

#7] calculate the distance and Degree
res = [(0,0)] # for keep result of [angle, len, x, ¥ ]
index = 0
while index<len(peri) :
result = getDegreelen erl[lndex] cen)
res. append(result+per%|n ex])
index +=1
res.remove((0,0))
res.sort() # re order from small —> big (angle)

#8] find the 4 longest points that indecated the conner of IC's

index = 0;
len_center=[(0)]
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while index <len(res) :
len_center.append(resfindex][1})
index += 1

len_center.remove(0)

plt.plot(len_center)
plt.show()

point= 5(0 ,0),(0,0),(0,0),(0,0)]

pomt[O len center index(max(len_center)),max(len _center)
0,y0 = pomt
Jex =

del_p = 23 #--——— Adjust value (+,-) for delete ——--——-

while index<del p :
len center Oi-mdex} 0.0
len"center[x0-index]=0.0
index +=1

point{1]= len_center.indeximax(len_center)),max(len_center)
xO 0 = %om t1]
ex =

while index<del p :
len center{in-lndex} 0.0
len center{x0-index]=0.0
indéx += 1

pomt[z] len_center.indeximax(len_center)),max(len center)
X0, %om t(2]
index =

while index<del p:
len_center%xofrindex]zo.{}
len”center{x0-index]=0.0
indéx += 1

pomg[S] len centermdex(max(len center)),max(ten Center)
J, pom

while index<del p:
len center[xOTHndex] 0.0
len"center[x0-index]=0.0
index += 1

Show len center for check data
plt. plot(len center)
plt.show()

point.sort(
x0 = int res[pomt[O][O
y0 = int(res[p omt 0i[0

g
x1 = int res[pomt 1]I0 ][%]
i
][3]

)
3
1=in res oint{1 [0
%2 gres ponnt 2 [0 i
y2 = m res pomt
X3 = mt%res point[3 O]][ ]3
y3 = int{res[point[3][0}1{3]

# 9] Calcutlate resulttﬁf amw?(a(;]dls)oz e owlly0y1)2)
a—ma sart(math.pow((x0-x +ma -y1),
= math. sart%math Bow((xl-xz) 2g+math goM&I/I-¥/2),2)§
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#10] print conner points (and Centroid) and results on Edge image
disp = Display(imgEdg.size())

scopelayer = DrawinogLaa/er(irregEdg.size())
scopelayer.circle([x0, y0], 8, Color.RED, width=3;
scopelayer.circle({x1, y1}, 8, Color.RED, width=3
scopelayer.circle([x2, y2], 8, Color.RED, width=3)
scopelayer.circle([x3, y3], 8, Color.RED, width=3)
scopelayer.circle([cenﬁ(?, cen(1]], 10, Color.BLUE, width=3)
scopelayer.setFontSize(28)

scopelayer.textg' Side A = '+str§roundga,3)),[450,200],(0,255,0);
scopelayer.text(' Side B = "+str(round(b,3)),[450,250],(0,255,0)
scopelayer.text(' Area = ‘sstriround((a*b), 3)),1450,300],(0,255,0))

# put command here to display result on LCD and LED
# A) check size

### B) Dispaly results

print round(a,3)
print round(b,3)
print emmmmmmms e !

imgEdg.addDrawinglayer(scopelayer)
ingdF.save(disp)

time.sleep(5)

disp.quit(

MAIN START HERE ~--—-~—=-- I\

.

#set up Variable

cam = Camera()

dig) = Display([640,480])
index = 0

#1] Read Data of IC’s prototype for comparison

while index<3:  # < example only 3 times

#2] Start wait for target in position (Box image processing)

#3] Take picture & process
# Process to get result

CheckSize()
index +=1
print * Number of Processed = “+str(index)

print * Finished '

-:'4’ -l 1 ] 5 -1 [ K] al ] LY
nngwmg Waunsuiibufiseundmuvingu esiuiiidinui Comment lumansdiuvessi
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