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1 Adaptive Noise Cancellation Filter 



́˻˺

Ã|� Ã{Y{ "Z�¿ Ã|� \U¿ Ê�Z.e�Y Z$» É!� �]_Z] �Z� Ä$^� É!� �] Ä¯d�Y ."{*%¿ "�! d=L '�{*- !{ �Y 5Ë�*e É*C� r�&
 Ä%6( d�Y Ã|� '$C�e ZË*¿ M$vUe d=L {Y�: Ä¿�! Z] Ä]Z�» '�{*- /Ë ! �C�$¿ ÉZ9 .'�{*- �Y /Ë �9 Z] s#� >¿�¯ �Z=\ �Y Z9

{�$B�0CË Y*¿ �Y ÊRZje�Y �U#R /Ë É!� Ä¯ Ã|� '$C�e Z»{ � Y M$vUe ! ÊL!�y dË*4e d=L "*0e! '? >ËY�: F#L �Y ! �Y
Ã|� \U¿ @$#$»*-: }Z$-: |¿Y .'�{*- �Y /Ë �9 d$+�| ÉY�Y{ Z935\U¿ Ê#9: 'C� Ê¿Y{!Z¿ Ê�Z� /Ë É!� �] Ä¯ d�Y i�B*6$¯ 

Ê» �Y�( 5Ë�*e Äv¨7 ! gZ( /Ë @9 Z=¿: É!� �] ! Ã|� |¿�$B .d]Z  �]_Z] Ä¿|] Ä] Š$? É�0CË 3Ë�& �Y 5Ë�*e É*C� Ê�Z�
Ê» {*� .'�{*- d$+�| Z9d�Y Ã|� 5$$.e 5Ë�*e É*C� É!� �Y É�*^R "�! �a¯Y|u yZ�Y �] .'�{*- �Y /Ë �9 ÊL!�y �*�] Z9

Ã�Y|¿Y Ä¿ZBY|L Ê» É�$B Ê» iZj¿Y Z=¿: É!� FG� Ê��Y{�? DZ$6%R �KË{ ! É�$B 5$K¿Z$» A`%L A{*� {{�B.

\>�2-)_mY (u \"{Âm)l(Á &Ë�Âe ÉÂ>")‚( Â=eÁ \2 �Y!» 

�ZAe�Y JÌ»0:|» 0] Z] )Z.e�Y IZ%RY �*O#» Ä] �{ {*L*» Ê�Z.e�Y Z$» �Y �]_Z] �Z� Ä$^� ! 5Ë�*e É*C� Ä¿Z»Z� Ä] ;6f<» ÉZ9
 `%C$¿*Ë ÃZK�¿Y{ ÃZK�ËZ»�:)'Ë��] A*-*tZ?*tZ� (|� Ã{Z¨f�Y)'C�3.(Z$» 5ËY Ê�Z.e�Y Ä#»Y{5Ê6$» �!{ �$$he Z] ": |»Z0] ! �f»

�Y Ã{Z¨f�Y Z] ! f�v» �*e*»�*e�*#ËY ÃZKf�{ /Ë 1Ze �¨7 5$] 10d�  @$O#e ']Z( Ze�9 .

\>�3-)_mY (Á 0�ZAe�Y JÌ»)l(�'vZ' �Z" ÄÌV� 

�'vZ' [=Ì¿Z>» �Z" ÄÌV� :ÊeZ4$4ve ÃZK�ËZ»�: �{ �]_Z] �Y Ä¿*%¿ Ê-|» AÊ�Z.e�Y Z$» É!� Ê67Y �]_Z] \U¿ "ZC»Y i|R '$-|]
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1 CFW 09 - variable frequency driver,(Vectrue Technology TM)
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.e�Y Z$» |»Z0] ! �]_Z]|#f09 '4f0» ÉZ9�$hf» Ê�Z .! s#� gZf� ÉZ9�K0u �Y Z9�f»Y�Z? 5ËY É�$B Ã�Y|¿Y ! 5$$.e �*O#» Ä]
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��( cm 5/2k$<�e Ä67Z+ �a¯Y|u !cm5/1|� Ã{Z¨f�Y �$j¿� f�v» ”�\ 'v» �{.

Z. D{Y{ É�ÁM 9¼$ Ä¿Z»Z":>ËZ»�: iZj¿Y ÉY�] �B_ZfË{ �Y Z92�a¯Y|u Ze )�f0B "ZC»Y Z] 256|� Ã{Z¨f�Y É{!�! IZ¿Z¯ .�{
IZf$jË{ Ä] b*-Z¿: I|^» D�Z¯ /Ë �Y ÃZKf�{ 5ËY)ADC(16 �a¯Y|u Z] Êf$] É�$B Ä¿*%¿ dR�� kHz100d�Y Ã|� Ã{Z¨f�Y .

ÊËZ4-Y �K0u A'�{*- Ä� AgZf� �K0u !{ '»Z� Z9�K0u)s#� dR�� (Ã�? k$<�e ÊËZ4-Y �K0u 5$#J%9 !b*-ZeZ¯ 3^& Z9
É{!�! Ä] |¿|� 'Uf» �B_ZfË{ ÉZ9)'C�4.(ÃZB�{ �YLPT1 |� Ã{Z¨f�Y �B_ZfË{ Z] f*] D*¿ Ä¿ZËY� EZ^e�Y d=L .Z¿�] Ä»
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 �vB 5$ËZ? �f6$+Hz10|¿|� É�Y{�] Ã{Y{ ."*»�: Ä%9 �{Ä] Ã{Y{ '$Uve Ä¿Z»Z� ^�*e Ã|� d^  ÉZ9{Y{ AiZ%eY �Y F? Z9

 d»�+ Z] Ê6ËZ+ D�*7ASCII �YZ+Y i�¿ �{ ! Ã�$y‰ Excel|¿|� Ê¿Y*yY�+ .'C� �{4Ä¿Z»Z� IZUeY Ã*v¿ ! YZLY /$eZ%� 
d�Y Ã|� Ã{Y{ "Z�¿ Ê9ZK�ËZ»�: "*»�:.

1 ADXL210 
2 Spider 8   - HBM ( Hottinger-Baldwin Measurement) Company 
3 Catman ( Computer Aided Testing, Measurement and Analysis ) 
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|»: d�|] 5$�Z» DZ�Z.e�Y .Ze � 7 5$] �]_Z] DZ�Z.e�Y É|»Z0] Ã{!|v»200Ê» Ze�9 |�Z] .|»Z0] A;$& "{�¯ {!|v» Z] ÉZ9
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1 MATLAB 
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Development and Laboratory Evaluation of a Noise Reduction Technique Based On a 
Free Mass Load Cell for Sugarcane Yield Monitoring Scale Platform 

Esmail Khorasani F. , Reza Alimardani , Mahmood Omid, Paulo Sérgio Graziano Magalhães 

Abstract: 
This study involved development and examination of a new filtering technique based on 
adaptive free mass load cell and its application in reduction or removal of vibration and impulse 
noise commonly added to yield signals when the sugar cane harvester is working in the field. 
This technique is based on assimilate spring- mass vibration system of weighing scale with a 
free mass load cell in natural frequency and phase. This is achieved through the calculation of 
free mass. Finally, the scale signals corrected online through subtracting the free mass load cell 
signals. Experiments were conducted in 3 Factor randomized complete block design. In first 
test, in 3 replications the effects of 6 frequency levels from 3 to 8 Hz on vibration table and 3  
speed levels 2.2, 2.4 and 2.7 m/s on elevator simulator was tested on standard division of scale 
output signals before and after corrections in 4 levels. In second test, with 4 replications, the 
effect of 5 different crops weights 0 -6 Kg was tested. The results show that in a wide range of 
vibration frequencies, different elevator chain speeds and different excess weight on the scale 
and also for impulse strokes, the difference at 1% after and before correction was significant and 
the standard deviation of scale signals didn’t go above 0.4. Also the best correction coefficient 
before loading, 2.1 and through passing crops, 2.4 was obtained. An important benefit of this 
technique is that at low frequencies in which due to possibility of removing main signals, analog 

or digital filters can’t be used, it has a good response.   

Keywords: yield monitoring, sugarcane, noise reduction, filter, free mass load cell   


