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Research Title: Application of infrared thermography for reducing energy loss in electrical machine
Researcher: Assoc.Prof.Dr.Taweepol Suesut

Department of Instrumentation and Control Engineering

Faculty of Engineering, KMITL

Asst.Prof.Dr.Navaphattra Nunak

Department of Food Engineering

Faculty of Engineering, KMITL

ABSTRACT

At present, thermal imaging cameras are widely used for the machine condition monitoring
applications. The advantages of the application of such tools are not necessary to shut down the electricity
during operation. This means that the electrical system inspected by a thermal imaging camera to monitor
the production process is still in progress. In this research, the thermal imaging camera and computer
image processing were used to monitor and analyze three-phase induction motor in order to predict the
mechanical disorders and power supply, while the voltage un-balance. The motor was controlled the
voltage supply in each phase, then the temperature was read by the infrared thermal camera which can
evaluate the energy loss in the motor. This manner can perform maintenance plan effectively and reduce

losses in the manufacturing process as well as getting high reliability and stability.

Keywords: Infrared thermography, Induction motor, Image processing
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‘Inspection Steps: Acquire Images

i) | Acquire Image: Acquires an image from the =
[+ selected camera and image acquisition
; . ¥

Acquire Image (1394, GigE, or USB):
ag Acquires an image from the selected IEEE
1394, Gigabit Ethernet, USB, or IP camera.

% Read/Write Camera Attributes: Read and
"' write attributes from the selected IEEE
1394, Gigabit Ethernet, or USB camera.
Simulate Acquisition: Simulates the
tb acquisition of images by reading images

from file.
OED| SelectImage: Selects a new image to
§ o inspect,

51J‘n 2.23 uasamdinldfanenundos

Eﬁ Measure Intens:ty Measures the intensity

of a region of interest in the image.

region of interest in the RGB, HSL, CIE

B Measure Colors: Measures the color of a
*a*b*, or XYZ Color space.

=] Count Pixels: Determines the percentage of
pixels in a region of interest that have a
given intensity range.

/\ Max Caliper: Measures the maximum
)ﬁy distance separating object edges.

Caliper: Measures the distance separating
"if" object edges.

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

I

31 2.24 i 145 a
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- 1479 Detect Objects Controls  1iensIvTUIAQuUIanasuINANUARA Tagfivhins
1 ¥ v 1
UiuA1 Threshold wadlituilnudion devimiusiezimuas Tsunnaiagilidnd so

M9y uazimsiinamduedaguilanasuiininnii 1 s Wmiiseuanssii fail fagalii 2.25

Inspection Steps: Check for Presence Detect Objects Setup :

Detect Objects: Locates objects of 7 ColorModd [ [w]  preview color JH|

homogenous intensity (particle analysis).

L

@[
T P
Eﬁ Measure Intensity: Measures the intensity :

of a region of interest in the image. i Fo=0 |0 3 =) 1 e

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

7m Match Colors: Compares the color content
B in regions of interest to a reference color

Luminance

spectrum.

—
| Find Edges: Locates and counts intensity LS ___‘;:_'-i LE];I '%??,,[T:E
b transitions along a line in the image.

Sy

Mumber of Objects Found: 0

Inspect Contours: Analyses the contour of
E.L objects for defects.

SERAL T
Ignore Objects Touching Region of Interest
Fill Holes within Objects

Filter

Pass Inspection if...

Miriifium Objeict Size o0 b ﬂ X2 Minimum Mumber of Objects _1__i
Maximum ObjectSize 12100 & pix"2 Maximum Number of Objects | 1 14|

|..:Select Parameters.... |

Sort by l Area (Pixels) EI;‘ © Ascending Mumber of Objects Found: 0
) Descending
Objects Number of Objects Found: 0
f Area X Y -
£ i 3
Step Status | PASS. Lok, [ Cancel.)  stepstatus SR Lok J[ cancel ]

= o & o o
3N 2.25 uaasmasnldnsnivinguilanias


Lib
Textbox


25

o W 4 o o { o Y v =
1M Count Pixels Control 1o aaulosidudnm laofivinisUsua Threshold mad ¥

o ) ! @ =
AsaleSiudah Tnumiu dagii 2.26

spection Steps: Checkfof'Préééﬁie‘;;" | Count Pixels Setup _'

Detect Objects: Lo_cates objects of ; ColqrMode! g Gy !

#3 homogenous intensity {partide analysis). S w
4 do=0 (s =] [0 B=
Lo e G I P
given intensity range. Ig____éi IEVJ:‘:E-‘“

i
- Match Colors: Compares the color content e
& in regions of interest to a reference eolor | Luminance m‘
spectrum. aiSE e bR, PR S e
: 0 i% 255 &
Find Edges: Locates and counts intensity ( ﬂ] I E;EI‘
@’ transitions along a line in the image.
Percentage of Pixels in Intensity Range: 8§3.42
— ] Inspect Contours: Analyses the contour of Number of Pixels in Intensity Range: 103864
I‘-L objects for defects.

of a region of interest in the image.

E Measure Intensity: Measures the intensity

l'§] Count Pixels: Determines the percentage o
by pixels in a region of interest that have a

o S ————

-

ok )| cancel |

! o & dgyo /d <
37 2.26 wansmdanldmnanleidudnmw
' § ¥ > ! o o &
¥ Logic Calculator Lﬁ'ﬂmnguﬁmﬁmuz Tavszaam g iuzueamda Detect
o o g o o '3 . o .
Objects 11ag Count Pixels ¥1911115 AND A1 iiloaniuzvesmidalaiy Fail agyhlnan1ugves Logic
:g . as = Z Yo & - 4 kY o Y
Calculator YU Fail ﬂﬂgﬂ“l’l 2.26 MInUUlFIds Set Inspection Status oz Iuaasaniugnniine
=] & 3'_, 1 o . as =
uanana 1M pass 130 fail Taoaan1 IiueasanIuzeInm1da Logic Calculator fa31ii 2.27

S I

Stepheme [Logc Cakuiator 1

Operands
' s —— First Operand Second Operand
Set Inspection Status: Updates the s S C e L L s ) f o
‘| Inspaction Status system variable, K Source \'_ Count Pixels 1 [=] o @ Constant | True 1{_,]
Calculator: Computes numerical, Boolean, | 8 Measure ‘ Step Status E = [=] € Souce )
or string resuits from exist i
Ma:;gmenﬁ_ g ' E Current Value: Pass Mexsire o |
Logic Calculator: Computes a logical Currant Value:
% expression. i
4 Set Variable: Updates userdefined vaniable
i values. S m S = o -
! | ( _Frst Operand | NOT  Operater | Second Operand {)  Result | AND/OR |4

Detect Objects 1 - Step Status =

1 5
! Bra Array Operator: Performs various aray 7
' E]‘ operations on an afray produced by &

another step. | &

i ! \
{ Run LabVIEW VI: Runs a user-specified | : . . s i x
j LabVIEW VI, -

i Logic Result

g E—\ Custom Overlay: Overlays custom data i : Mode

1 1A= onto the current image, |3 ® Step passes inspacton when Logic Result 15 TRUE.

| () Step passes inspection if the Expression can be evaluated (Le. all necessary results
Display Image: Displays the current image, ‘ 3 are avadable). The Logic Result is logged as a boclean measurement that can be used
K in future steps,

[] ' ' » ¥ 4
37 227 nanamdeildioasmaniug
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Steps: Use Additi_cinal_ Tools Set Inspection Status Setup :

Step Name :
|Set Inspection Status 1 v

Set Insp:r:hon Stab.ls. Updahes the
Inspection Status system variable,

- )
Calculator: Computes numerical, Boolean,

o ik e Rl TR p ;
%},GE, or string results from existing ) Setto FAIL if any previous step fai!s [
= measurements., ) Setto FAIL if any previous step fails or |
Logic Calaulator: Computes a logical | if current value of Inspection Status is FAIL |
expression. i i i e 1'
? |
Set Variable: Updates user-defined vanable ‘ |
e values, i i b3 bebad Gy |
: | @ SettoFAL : j
a| Array Operator: Performs various array | Inspection Status 1
%‘ operations on an array produced by ! COFTEIE Vahie FALL {
tep. r B !
G . New value FAIL ;
Run LabVIEW VI: Runs a user-spedfied
E LabVIEW VL.
- Update Mumber of Parts Inspected

) v
=]

5‘].'?1228 uaaamdan lan B!.Lﬂﬂﬁffﬂ'm‘”

191404 image logging U data logging ioIRUMMIRzToyan1MAnes Taviidoyaveshms
@i Iig csv Faanmnsodalu Microsoft Excel 18 nazvins19iids delay Wmizanar

=3 £y ) a w =
NUMWHAZYBYANAT 1 TN AS3UN 2.29

| Display Image: D|splays the current image.

4

milliseconds, or delays for fixed time lapse

Delay: Waits 5 specfied number of
period.

B Data Logging: Log inspection results to a
G| fle on the local hard drive o to a remote
— FTP server.

Image Logaing: Log inspection images to
a,‘ file on the local hard drive or to & remote
= FTP server,

) Read/Write Variables to IMI File: Reads or
writes Variables, Ethernet/IP Assemblies,
and Modbus Tables to an IMI file,

a ? User Imput: Allows users to input strings,
numbers, and true/false responses from a
custom dialog, i

£
f

SO e——

v
&

Y A =4 o @ '
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v v ¥ v
M lgmdananuaszuaaslussmsiunoumsasnaey dagii 2.30

—— — — —
(=] B O[] =] [ ] — =, By
8¢ |- [EAS] - [ =3} - [FEES) - [PESS] Sl (W
Acquire Image (1394,... Measure Colors 1 Detect Objects 1 Count Pixels 1 Logic Calculator 1 Set Inspection Status 1| Image Logging 1 Data Logging 1
Frame Index = 6704 Red Avg = 145.9 # Objects = 4 Percentage = 84.90 % Inspection Status=Fai
Too many objects found

Cannot Create Folder ~ Cannot Create Foider
i o X 9

4 v 9 2 a
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