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ABSTRACT 

         The paper presents and discusses how to use some  software techniques to handle the  error in the  weighing 

signal that  is  produced from a load cell . The load cell is the best sensor used to  transform the weight to an 

electrical signal.   In  industry the production of an accurate  weighing signal suffers from a noisy environment. 

Different sources of noise like electromagnetic fields from machines, motors,   microwaves and power lines  in 

addition to tempreture variations and humidity have significant effects on weak electrical signals produced by load 

cells. The software filtering is adopted to reduce or remove  the unwanted effects. The measured combined error is 

±0.416% when the load is 6000g. The error normal distribution has a sigma improvement equals to 6.922%. With the 

adaptive hardware gain the measurement time is reduced by about 20%.  
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1. INTRODUCTION  

         The weighing signal is used in many factories, 

such as cement , drug, asphalt, refineries as well as is 

used in some of control systems as shown in 

figure(1)[1]. Therefore, we need accuracy in 

weighing objects during manufacturing or packaging. 

So that, the load cell from strain gauge type is used 

since it has high accuracy[2] . 

     The load cell produces a very weak signal in mille-

volt. The ADC deals with the signal in volt, therefor,  

using of instrumentation amplifier is very necessary 

to enlarge the signal. The signal will contain some 

errors as a result of noise. For the purpose of error 

reduction in the weighing signal different approaches 

are implemented. 

 

 

        The main element of research is the reduction of 

error in the weighing signal. This error is dealt with 

using two parameters: 

The average of many readings. 

The second,  sigma representing different readings 

around the average. 

To achieve the goal, two objectives are implemented. 

They are : 

1- Windowing. 

2- Adaptive gain. 

 
Figure(1). Asphalt factory [1].   

 2. Previous Work 
      Since the weighing signal that is produced 

from the Load cell suffers from the noise, the 

researchers started to suggest and  presenting 

some ideas to remove the noise, and from a set of 
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previous ideas, some suggestions and actions are 

reviewed. 

 

        Munyao Kitavi(2009) proposed approach   

to reduce the error in weighing signal by 

reducing the resolution from 10 bits for ADC to 8 

bits in software [3]. 

        Karunamoy Chatterjee, Sankar Narayan 

Mahato and Subrata Chattopadhyay(2012) 

proposed a compensation filter to handle the 

error in weighing signal. Because the filter will 

track the variation in the signal produced from 

load cell and smoothies it[4]. 

         Kyoo Nam Choi (2017) presented approach 

consists of two stage. The first stage , is only one 

low pass filter with variable cut off frequency for 

rejecting  peak noise components. The second,  

consists of six stage of low pass filter having 

Sallen key topology  for obtaining bigger pulse 

width ratio [5].  

      Sunethra Pitawala(2019) solved the error in 

weigh signal during the products in motion by 

using 1-D kalman filter algorithm to estimate the 

optimal steady state of the  time series data for 

the weight signal. Its construction is two parts, 

they are value prediction and next value 

prediction[6]. 

3.Proposed and implemented work 

A  block diagram of the proposal  system is 

illustraited in figure(2). 

 

 
Figure(2). Block diagram of  basic system. 

 

      First, the load cell has to  be tested before it is used 

in the electronic weighing  system if it is linear or not. 

By Appling range of loads from 1000g to 20000g and 

notice the output voltage from Load cell using accurate 

digital voltmeter of accuracy (0.001mv) as shown in 

figure(3). 

 
 

                    Figure(3). Load cell linearity. 

 

       After the linearity check of the used load cell all 

system is examined and its output is computed at 

different loads according to the flow chart given. 

3.1 The average function 
    The average function will receive the readings and 

the number of readings and calculate the average for 

them and return the result to the main algorithm as 

shown in figure(4). 
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            Figure(4). Average function flow chart. 

 

  3.2   The window algorithm  
        The window is introduced to excludes un wanted 

signals due to its high absolute error. It will call the 

average function to calculate the average for number 

of samples. The average is used to determine the 

limits of the window they are: The middle range, 

upper limit and lower limit. Then starts to read n 

number of readings from the load cell at each reading 

determines if this reading lies within the boundaries 

of the window  it is accepted otherwise, it is rejected. 

After that it will calculate the average for  the 

readings after window, as well as, the average for 

readings before window as shown in figure(5). 

 

 

 
 

Figure(5). Window algorithm. 

 

3.3 Adaptive hardware gain. 

      Three instrumentation amplifiers are used to build 

adaptive gain system as shown in figure (6) and 

figure(7). One amplifier output is activated according 

to the input signal range by the adaptive algorithm. 

 
Figure(6). Adaptive gain system. 
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Figure(7). Adaptive gain algorithm. 

 

4.The results.   

4.1 Window results   
      The combined error is calculated which is 

±0.416% from the weight 6000g, the sigma 

improvement is 6.922% as shown in figures(8)and(9). 

Combined error= 
weight(measured)−weight(true)

weight(true)
 -----(1). 

Sigma=√
∑(𝑥−�̅�)(𝑥−�̅�)

𝑛−1
--------------------------------------(2). 

Where: 

𝑥: reading value. 

�̅� : average of readings values. 

 𝑛: no. of readings. 

Table 4.1: 6kg by using the window 

 

  

Figure(8). 6kg before window. 

 
Figure(9). 6kg after window. 

 

4.2 Adaptive hardware gain. 

      The combined error is calculated which is 

±0.008666% from the weight 5999.48g, sigma 

improvement is 0% as shown in figures(10) and (11). 

 

Table 4.2: 6kg  by using adaptive gain. 
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Figure(10). 6kg before adaptive gain. 

 

 
Figure(11). 6kg after adaptive gain. 

 

 

 

 

 

 

 
 

5.       CONCLUSION  

      The proposed approach  is used to reduce the 

error in weighing signal. The algorithm computes the 

average of the load applied on the load cell. This 

paper discusses many software techniques to handle 

the error in weighing signal. The first, by using  the 

window, in which the computed average is assigned  

in to  one of three ranges: lower limit,  middle limit 

and upper limit. The window parameter or width is 

practically found to be ±0.1%. As an example 6kg is 

measured as 6025g. The combined error is calculated 

which is ±0.416% from the weight g, the sigma 

improvement is 6.922% .The second, by using 

adaptive hardware gain for the same load the 

combined error was ±0.008666% from the weight 

5999.48g, sigma improvement is 0%. However, the 

speed of measurement is improved by about 20%. 

Therefore the second method which is adaptive gain 

is the best. 
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  الملخص

 

من خلية الحمل. خلية الحمل هي أفضل جهاز يقدم البحث كيفية استخدام بعض تقنيات البرمجيات للتعامل مع الخطأ في إشارة الوزن التي يتم إنتاجها       

مصادر  من .تعاني إنتاج إشارة دقيقة من مشكلة في بيئة مليئة بالضوضاءالكثير من الصناعات  استشعار يستخدم لتحويل الوزن إلى إشارة كهربائية. في

حرارة الضوضاء المختلفة مثل المجاالت الكهرومغناطيسية من اآلالت والمحركات وأفران الميكروويف وخطوط الطاقة باإلضافة إلى تباينات درجة ال

حيث  لتأثيرات غير المرغوبة.والرطوبة لها تأثيرات كبيرة على اإلشارات الكهربائية الضعيفة التي تنتجها خاليا الحمل. يتم اعتماد برنامج التصفية إلزالة ا

الخطأ  الثانية نسبةبينما في الطريقة  .%6.922المعياري  باالنحرافوكان نسبة التحسن    %0.416±لكغم 0666 لبالطريقة األولى نسبة الخطأ للحم

 .لنفس الحمل 6وكان نسبة التحسن باالانحراف%   %0.416±للحملم

    

 الكلمات الداله :

 , محول اإلشارة التناظرية الى رقمية., أداة التكبير الحملخلية  الردوينوا  
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