UnAnYa
'Y o < A o A A Ao o @
lunudunsiauasnaseuusiu wlaviausiduaiasfiondanudanguazgn
ihinlgagunsnaslumnaseuguantfvesizglunasansusuaiudninasay
LHTWIALENLTWHAAA N 1M T tandInssrwa v wniiagauinana llunns
fagdd lasvaldauwnsseuifisuin3asianssiieri lulsidueTesiaussnnasgin oz

a ad

o & A A9 o
§19893TMINWNIAIFIN 1ISO376 T3z I AT IUNIINAFoUAINNIAIFIWRLTIIAN
o < < ' ° ~ < & o ~ '
Tunna1dszanm 3-5 719 lagluszninerinmsrauiisulasnaly s AEGHIVEITEER it
AN o A A \ & < A A
AN L AN IDURAIHAVDILATDIN AUAZAAAIRI LU UNBTUNTZON Y N WL D FA VLN

=3 % U o ] ni a 6 a 6 di o o d! 6
LRSAULA 09N ANNA0 LURNWAI LA DNNILA DT LNAYINNITAIWIT T991NUTERUNITDR
wm’wﬁmwﬁﬂwmﬂagjmﬂ'ﬁ'\aﬁnﬂmia@@i’]LLa:msﬁuﬁ%ga

mu%”alﬁl,ﬂumsw”@umLﬂ%ﬂdﬁmmuLﬁamidm%gaLLa:ﬁuﬁﬂwaaalu
AauReashuuaaluialasltinaluladeruniwans (Machine vision technology) lag
o A o a & ea o & o )
NI UUSIUTEN UL A NNILGDT TaWUISNWAIUITY LaSNAINT bTIWNITILAIN
ANRUI0VDILAITAINALIITEHININNIIRAULN DY mﬂﬁfumwﬁfﬁ'umvlﬁazgﬂﬁﬂﬂ
A o & A o o o o £
ﬂs:mawaTmIﬂmmmwwmmmwaLLﬂmmﬂmaqﬂamwLﬁumagamumt,amml,l,amwa
ﬂ’l‘ﬁ@l@ﬂlﬁmﬂﬁﬂmﬁuﬁﬁaé'm:rs (OCR) ﬁnnﬁfwﬁaga@ﬁLamﬁlzgﬂu”uﬁﬂaﬂuiﬂ‘nl,ﬂm
fwimn1IsauLnaulasoe L6 @T’Jﬂ’jﬁmnﬁuﬁagﬂ@ gl inaluladarwniwaiad aevin
TRAAAMURAANAIANNNITUWN NVDIA LA LA FIBLT %aszuul%&iﬁazmmﬁwqmmwiu
A a < o ' A o
mIsaufisuusidnnigsanunadesaa lWltlumnesauusidugla
Av A { PN A o &
T AL AN TINARDILN U T T WRNUTIDUSVAITEUUNNA WYY Lagin1Inaaa

[ i ') { o ,&’ -9 4
%aﬂagmmmuﬁa LLmJLLiﬂLﬂumm@aaummgﬂmaamaaizuuﬁwwmmuﬂum%aa
LRAIHARAINHAT LU FAWNFDILTWNNIINAROUAMNNUNIWYITUUN Y ldrAN2E

v dl dl 1 & %3 U [ v v 1 Ci o

LIARONNLUR W LI TWUIL AN UANNRINIVDIN DI LD WA LazFIBNR VLT WNITHTZ U
| g g Y U { a g
ﬁwwmmﬂﬂmuﬁﬂmagammamﬁmumummgm 1ISO376 [WaUszLduananIWlnANT

iUl luntra Ui Uase



NNHANINARBINLIN Seuufinauitiedanisldauweazaansalslunizeis
LLazLLﬂawaf*ﬁagammaLLamwaLmuﬁ%@aaiﬁnngﬂuuuﬁﬁwmimaaa Tasszuuissd
ANUNUNIBADFNIIZUINRDUUL VAN qﬁl'avl,ﬂﬁwu’l,uamazﬂwﬁnmvlﬁﬁ LTWRINIID
1 ldluwosin lidasaine ldandewasndanugisunnld Tasnaniimasasltiniinas
AIFBUNEUAINNIATZNU ISO376 wudﬂﬁwaﬁgﬂﬁaa 100% Nan5TBANLAZAT
FWIDAND FIRDAAFITUMTIUTANHATIEA 19597 3:1Jumsﬂ'uﬁm]”a§a@ﬁszﬂT,uIaﬁ

dq/nl a A a A 1 ] [~3 v a a
AWBHAUILENTNINALN mwa@ammw"lﬂlﬁunwnnwagaaaumumm



Abstract

In the field of force measurement, load cell is an instrument for measuring force in
many material testing applications, ranging from small force as testing food products to
large force as testing properties of steel for construction. Generally, the calibrations of a
reference load cells are carried out according to standard procedure such as ISO 376.
The calibration-data-collection period of this standard take about 3 to 5 hours. During the
calibration period, the operator needs to write down the reading results of instrument into
the calibration sheet and then input the results into calibration file for calculation. From
past experiences, there were many mistakes from this method of recording of the
calibration data.

The purpose of this research is to develop a prototype system for automatic
recording of calibration data using machine vision technology. Real time camera and
computer system is used to capture the image of the reading from the instruments during
calibration. The reading image will then be translated to number using optical character
recognition (OCR) technique and saved to the calibration file. With this machine vision
based method of recording of the calibration data, the human error of recording will be
eliminated. This can improve quality of force calibration work and also other force
measurement applications in Thailand.

There were 3 main categories of experiments in this study to verify the performance
of the system when calibrating a load cell. First, verifying the performance of the character
recognition software by reading measurement data from various models of indicator
devices connected to load cells. Second, testing the versatility of the system when used
under various conditions such as different room illuminance or different distances, and,
third, verify the performance of the system when used in full calibration experiments in
accordance with 1ISO 376.

The experimental results reveal that the system is easy to operate and accurately
reads data from all tested models of force measuring instruments. The system was also

versatile enough to be used under various conditions. The full calibration experiments on



the force proving instrument gave 100% accurate results in recording and processing.
This machine vision system can be efficiently used for recording and processing of force

calibration data to assure the quality of the calibration process.

Keywords: Force Measurement; Calibration; Machine vision; OCR; ISO 376, NIFAUNYL
L3, NMINARBULLIN



