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Abstract: With the development of the automatic measurement technology, sensors 
have been playing a more and more important role in the measurement of the grain 
weight and pressure distribution in the granary. However there are also sensor failures 
in these measurements and and these problems are not presented or addressed in the 
post-maintenance of the sensors. This paper explains the operating principles and 
classifies the possible failures types of the sensors, and then does analysis and 
research on that to provide theoretical basis for improvement of the automatic 
measurement technology and the application of the sensor technology. 
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1. Introduction 
 
With the development of modern technology, automatic measurement technology is 
becoming more and more closely related to human’s daily work and life and it is also a 
significant role in the automation fields. In measurement system, sensor is a device 
that transforms a non-electricity viarable into a corresponeded element that is easy to 
apply. The accuracy of the sensors relates to the accuracy of the whole measurement 
system. If the deviation of the sensors are considerable, the whole system won’t be 
accurate however hard you try to improve the accuracy of the subsequent steps. 
Sensor technology plays an important part in many industries, especially in replacing, 
complementing and extending human senses. Sensor technology is the foremost in 
automatic measurement and control technology, it’s also the foremost in receiving, 
acquiring and measuring information. In agriculture, the granary grain weight 
measurement method based on sensor technology is developed very well [1-4]. But 
due to many reasons, such as the poor performance of sensors, the flawed 
measurement method, and external interference, sometimes the sensors cannot give 
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the true values of the measurement. To deal with this, we usually use mutiple 
measurement data to estimate the range of the value. The incositency between the 
measuring value and the true value is stated as measurement error. This paper analyse 
the possible sensor failures when doing the granary grain weight measurement and 
provide theoretical basis for improvement the granary grain weight measurement 
system. 
 

2. Analysis of Measure Error 
 
According to error pattern we’ve oberserved in the measuring data, we now classify 
them into three types: systematic error, random error and gross error. This 
classification method makes the data processing easier and we can take different 
measures to minimize or eliminate these error’s effect. But since there is no absolute 
bound among these measurement errors, it’s not easy to distinguish and evaluate 
them. 

(1) systematic error:when doing mutiple measurements on a parameter, if the error 
presents in a pattern, then we call it a systematic error. For instance, errors caused by 
inaccuracy of standard measures and meter dials. 

(2) random error:when doing mutiple measurements on a parameter, deviation 
varies unpredictably and randomly but presents some statistical regularity, then we call 
it random error. The causes of random errors are a lot of micro factors that cannot be 
controlled. Random errors cannot be easily fixed by correction value. We can only 
calculate its probability of occurrence by using probability and mathematical statistics 
methods. 

(3) gross error\blunder error\spurious error: error that is obviously deviated from the 
measurement result is called gross error or blunder error. These errors are caused by 
the blunder of the measurers or dramatic changes of the condition. For gross error, we 
should first determine its existence and then eliminate it if there is. 

From the measurement practice we know that there are systematic errors, random 
errors and sometimes gross errors in the measuring data. They have different 
charaters and effects on the measurement and we should approach them differently. 
When we process the measuring data, we should first determine the existence of gross 
error and then eliminate it if there is. Then we need determine the existence of 
systimatic error and then correct it or eliminate it if there is. For the data out of which 
the systematic errors and gross errors have been eliminate, we should process it 
according to the charaters of random error. In conclusion, for different measuring data 
we need to first and analyse and determine its case and deal with it accordingly in order 
to achieve a scientific result. 
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3. Case Analysisi 
 
This paper uses the Beijing Xiaotangshan test case Granary Reserve Meassurement 
System Based on Sensors. This research places pressure sensors in the model granay, 
and collects data of different grain reserves and calculate the weight of the granary 
grain using the pattern. 

The reserch uses tCapacitor Pressure Sensor(CPS), its rang being 0~500kPa, 

comprehensive precision 0.5%, and operating temperature -20℃~+50℃. The sensors 

placement in the model granary is as Graph 1. The research grain is rice. The 
researchers fill in the grain meter by meter in the height,and each time the grain was 
manually leveled height after filling, and then data is collected. The test was performed 
for five times. 
 

 
 

Fig.1 Sensors Placement in the Granary Model 
      

This paper uses the five-time data of the 3-meter height as analysis sample. The 
data is presented as Graph 2. We can find the value of Sensor4 in Test 5 is obviously 
deviated. We do solo analysis on the values of Sensor 4 and the resulet is presented in 
Graph 3. 
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Fig.2 the Five-time Test Data 
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Fig.3 Test values of Sensor 4 
 

Since there is no change in measuring condition or measuring equipment, this error 
should be systematic error. When using the data to calculate the granary grain weight, 
we should eliminate or correct this value, or it can cause deviation of the final result 
and consequently fail to meet the requirement of the national standard 3% 
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4. Summary 
 
The most work of this paper is: 

(1) Stating and analyzing the sensor error types and its basic detection method. 
(2) Analyzing the reseach data and errors existing in the case Granary Reserve 

Meassurement System Based on Sensors. 
(3) Providing theoretical basis for improvement of the application of the sensor 

technology, especially application in granaries. 
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