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ABSTRACT

This project present the detection of foreign bodies in grains using active
thermography. The sample were heated before detecting by thermal image camera.
Because the heat radiation capacity of erains and foreign bodies is different , the heat
radiation from the sample surface is different , Therefore the foreign body can be
indentified. This method is suitable for detecting the foreign body such as non-metal
material same size and color which is difficult to classify by traditional image
processing. Our system consists of conveyor, heat source from halogen lamp,
programmable logic controller, thermal image camera with wavelength 8-14 pm and
computer for image processing. The Vision Builder Al was developed for real-time
thermal image processing. For the case study peanuts and red beans are the grain
and wood, grout and plastic are foreign body. This system can be done as well,

however the speed of the operation has to be improved.
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Tulina.1800 tndnenmansynidange Sir. William Herschel  hugFununauisd
fursusn  (nfraredR)  viemrdussdmnufouduiurduwimdnlwiaiaviiusiunan
nneingfumulaenmaastingampiiveavdinuifulaadeumesiuiines 1nuay
Aialudaiavduns wuheumgiffuiulaeiiigagaiiuoudunmeuiandsnan
Sund1 “Bursse” (eulwainiuaud use) Sudusduuimaniwihiiaweniadu 0.75
fla 100 pm Slewdlugag 1011 - 1014 Hz wasdl AuautRlidoauyluauusinanlwit
Tnedlommiligdumasmuavaiumuluie - uasilowndusddunsisnegludisniud
fianudsnitanuiveuadduns  uyudidiauisoneniuiid@dursusausaiusoddngs
mufeuld Tasingunedaiilgumgiianitdigudesmauysal (Absolute zero w3®
-273.15°C 38 0 K) wiinmaunfiddunsusneenn  Seingifouszusied oonu
snndingiiu (Us¥dng , 2553)

dhusdBunssantseanidu 4 drsmdnesanusmeduliun Badlnddursise
(Near-IR: 0.75-2.5 urn)  tandudu (1.4-3 um) 439na13 (3-8 um) 929AAUET ( 8-15um )
wazdalng ( Extreme: 15-100 um) ds¥adBurisnaalusgiu Near-R Taevialuiiluussendly
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Adududeieduen  ssiludssgndlilunumsasiadeunisidvesinglasiivaandu
p1avilmnihluntsmevaussienisiasuulasegmgiiguaninasgumgiivesudlusgis
nansaedimnillunisaeuaussiigumgdigann 1y 400°C (Gowen,2010)

mswdSES UL IadANUS RS W@ swienin i anmgivilslasnalnues
susiFadBuns AN uilesannisdl (Oscillations) Wagnsipdeud
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(surfacephenomenon)
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2.2 Active Thermography
o w ad v < o | ' Y ) vor o o
dmivBnussgnaldenlugiuuuiiswiuezdadiundnssduanuiouliiuingn
a 1Y) u B oy v )
whnsTauasnndeuwdsnssfunnudouluitiliun wasawes nszuamuou wiodand
Noila sy Jeuldunlunsiameasuuuuliviara(Non-destructive testing) Tnaund
27 as a - B ;P a ') 2 o
altiunmeaeuian MHngam)ll Muszana 20-50 °C Flduvasnsgduanuioun
= = [ 2 Jd v o el
GUVNN LHBALEANUBENSNAABULUVULIBYRAIBNUVANEISAB Pulsed Thermography,Lock-In
Thermography wag Thermoinductive

2.2.1 Pulsed Thermography
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2.2.2 Cavity Absorption Thermography
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Uniform optical heat source
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Increased absorption of
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the surface

jﬂﬁz.tl Cavity effect

2.2.3 Lock-In Thermography
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Bild 9: RiBdetektion in Keramikbauteil mit modulierter Ultraschallanregung (40 kHz).
Links das Thermographiebild, in der Mitte das Amplitudenbild und rechts das Phasenbild
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Inspection Steps: Acquire Images

g | Acquire Image: Acquires animage from the *
ww | selected camera and image acquisition

Acquire Image (1394, GigE, or USB):
Acquires an image from the selected IEEE

1394, Gigabit Ethernet, USB, or IP camera,

oy Read/Write Camera Attributes: Read and
8% | write attributes from the selected IEEE
= 1394, Gigabit Ethernet, or USB camera.

% Simulate Acquisition: Simulates the
DER

acquisition of images by reading images
from file.

Select Image: Selects a new image to
inspect.

oD

4

d 5w Ve I s £
JUT 3.4 wansidsildiadoiundas

Inspection Steps: Measure Features

) Measure Intensity: Measures the intensity
! i of a region of interest in the image.

Measure Colors: Measures the color of a
region of interest in the RGB, HSL, CIE
L*a*b*®, or XYZ Color space.

[i Count Pixels: Determines the percentage of
pixels in a region of interest that have a
—'given intensity range.
Max Caliper: Measures the maximum
{ @ distance separating object edges.

! Caliper: Measures the distance separating
! *l'l' object edges.

. Geometry: Computes geometrical features
»++ | based on points located in the image.

i'dﬂ 35 uandainldinand

2 Y . o = 1 d o
-lif1da Detect Objects Controls  iansavduinguianUasuaindiuandts  Teeivitnns
Usur Threshold tandliduiilnudsou samniuisaedmund Wduauaingillaisng

o L 3 [ A L3 a ! .
50 m15NRA hagvinsindaaaeeinguiantasuiuinnd 1 aglvutiaananidin fail
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Inspection Steps: Check for Presence Detect Objects Setup

7)(8)| Detect Objects: Locates objects of ~ CoorModel (ML [v]  Preview Color [l
@3 homogenous intensity (particde analysis). -

i ﬂi Measure Intensity: Measures the intensity

of a region of interest in the image.

{

! Count Pixels: Determines the percentage of
ap pixels in a region of interest that have a
el given intensity range.

?m Match Colors: Compares the color content —

in regions of interest to a reference color ; ¢
spectrum. TR —

| Find Edges: Locates and counts intensity s @zl [25 Bi=)
4B ransiions song s e n the mage. g -5 =
Number of Objects Found: 0
| | Inspect Contours: Analyses the contour of
g objects for defects,

[¥] Ignore Objects Touching Region of Interest
Fill Holes within Objects Dol o 8

Mininum ObjectSize | 50.00 |2 pix~2
[7] Maximum Object Size 12100/ &+ ps2

< »

stepstatus [N [ ) [ Conctl | stepstons (NN [ o< ) [ coxel |

Ul 3.6 wansdillinsiaduinquuaniasy

vV o v J Y ] e‘ o [Y) 1 i
l%Ada Count Pixels Controls Wadarwafiduinw Inafivinnisusual Threshold el
° s s o
Anaieslduddilmdiiu fgui 3.7
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Count Pixels Setup
Agy Main [ Settings § Limits ; 3

ColorModel HSL  [w]  Preview Color [ |

DetectObjects Locahesobjectsof

»

e R
Measure Intensity: Measures the intensity fomn s L] w0 (2]

of a region of interest in the image.

Count Pixels: Determines the percentage

pixels in a region of interest that have a
jiven intensity range.

Match Colors: Compares the color content
in regions of interest to a reference color

|i'
spectrum, : -
Find Edges: Locates and counts intensity - =] 255 1#fv]
ﬂ' transitions along a line in the image.
Percentage of Pixels in Intensity Range: 83.42
Inspect Contours: Analyses the contour of Number of Pixels in Intensity Range: 103864
e
¥ Step Status
B (= (o]

Ui 3.7 uansddaitlddmnaneidusinm

ldfrds Logic Calculator ilemanguansanuy Tasavilihaniusvessnd Detect
Objects kag Count Pixels 111115 AND Ay ileaatuswasidstaiu Fail asvhlvans
81 Logic Calculator §u Fail ﬁ’agﬂﬁ 3.5 simiuldrda Set Inspection Status ezl
wamsanuriviaenanea Al pass wie fail lnedadiliuansaniuzaindda Logic

Calculator ﬁ'fﬂg‘dﬁ&s

Inspaction Stape: Use Additional Tecls

- seadiiont : First Operanc Sccond Operand
Qtlmdrnﬂnhn lipciates the - . - . -
m Trepection Staus systen varizbe, Y Seurcs ””{:utvﬁﬂl E @ Corsant e v
'h or sbirg raxlta from odaing J - Hezaure
coc ol w4 bl - 200 vk
.I S:L\':mue Updaes user-detinec varisble ‘
v -
{ FrstOpetard | NOT  Operator | Second Operard |)  FResu:
Array Operatort Performs varous amay |7 Detec: Dbjects 1-Step Stats = TRUE
operatons on an aray produced Jv
aimllics >0
m Rur Labéledt VL Kuns auser-seafed |
i ¥ Look reaun [
T Custon Dveday Cvedyscstomdan | ||
=] onto the qurent image. @ Step 3asses specicn when Logic Resultis TRUZ Step Status
) Seppasses Expressicn can de 2valuztec .2 all recessary resuts :
] Display Jrage: mhnne:me‘urage,l a?w.&mm-tmxl lms:.mmwtmbem _
| i futre etepe. Coxd

3 o @ Sl &
JUn 38 LanIPdai L oA an Uy
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= Step Name
=] SetInspection Status: Updates the [i‘? o ‘
' Inspection Status system variable, Set Inspection Status 1 r
Inspection Status
Calculator; Computes numerical, Boolean, . : o
or string results from existing = () Setto FALL if any previous step fails
measurements. "y Set to FAIL if any previous step fails or

Logic Calculator: Computes a logical

" if current value of Inspection Status is FAIL

values.

Array Operator: Performs various array Inspection Status
mer;:uummmvpmdxed by Current value FAIL
ae New Value FALL

Run LabVIEW VI: Runs a user-specified
LabVIEW VI,

=
B
. Set variable: Updates user-defined variable
i
B

- Update Number of Parts Inspected

U 3.9 uamsddilaiienananius

Yo e = - . o [ 3/ -Jv o
-lAda image logging uay data logging waiiunmuasdeyantimaaes Tnafidayaszii
o o - : 2 a Vo o
mstusintuguuulg csv Samnsadialy Microsoft Excel 16 uazvimsldfds delay
a v o
Wisafiunmuasdoyanng 1 Suil sguil 3.10

Inspection Steps: Use Additional Tools

g o w— - A e SO

= Display Image: Displays the currentimage. *

Delay: Waits a spedfied number of
ni?m\ds.orddaysfurﬁmdtimlnpse

‘ Data Logging: Log inspection results to a
file on the local hard drive or to a remote
— FTP server.

Image Logging: Log inspection images to
&] file on the local hard drive or to a remote

FTP server, =|
Read/Write Variables to INI File: Reads or
a writes Variables, Ethernet/IP Assemblies,
and Modbus Tables to an INI file,
| ? User Input: Allows users to input strings,
‘ ﬁ numbers, and true/false responses from a
custom dialog. -

o -'I v 4 v
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Vo e 5 a‘j ot J
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