
  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
  
  
  
  

                   
 

    1*   2   3  
   

١.         
٢.        
٣.        

 

   
   
                   

  .                 
         .            

                     .
 .             .      

      )             
   (           .          

 .                      
                         

 .                      
          6/1    78/0                 

          .           
  km/h  5-2    m/s  2-5/0             96/0  02/1  152/1  2/1    44/1   
.    

  
:            .  

*   shams@tabrizu.ac.ir    
    

907



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
 

  
                

 -         ]1[        .
                   . 

                          
                   

                         ]3[ . 
                

      2    5%           30%  .  
               

                    
]4[.                      

        .             
                  

         ]2[  .                 
                                    
                                         
                                  

         ]5[  .                     
          )  (                .       

           .                       
                           
                                    
      .                             

.                      
             .  

  
    

                 
      )    (     ( )   .       

                
   .             

    .               
        95-94    .     

908



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
)5/6=pH(           25    30                

                    .          
  )   (              

27/4 .       
        1          .     

        )       .(  
                          
   .                 

.      

  
 1 -           

  
       )       ( 

           .          
          )            

  (  .                  
          0    300    .           

    ATMega8          7805      32     
 .  

          2            
 
 

909



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
  
  
  

 1   .     
  

 
 
  
  
  

 1 -     
     
   Perkins  3544/6  

) Turbo(  6  
) BHP (  100  

)  L (  200  
    3  

) km/s(  21 - 9/1  
)  cm (     57  62/7    )    5/4 (  

 ) cm (  145  
          

 

 
 2 - Dominator 68s        

  
                      

     .                  
             ) 3(.  

  

910



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 

  
 3 -        

  
               

   .             50     
    )     2/4   (  .     

   .                         
                    

          23   )           )
(  (     SPSS19      .                 

              ) 2 ( .  
  

 2 -            
(m/s)r  V 

(m/s)c  V 05/1  31/1  57/1  

98/0  07/11=RI  34/14=RI  6/17=RI  
176/1  89/02=RI  114/15=RI  335/18=RI  
344/1  78/03=RI  79/06=RI  168/19=RI  
Vr Vc  RI              :      

  
                            .

                         t 
       .                   

           .          
                

    .     

911



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
  

    
        3           

                  
     )  .   (        

              
 .    

  
 3 -   T-test      

  t-test for Equality of Means 
t   

  

Sig. (2-tailed)   
 

Std. Error 
Difference 

      553/2 -  70  013/0  23889/2 -  87692/0  
    

   
553/2 -  66  013/0  23889/2 -  23889/2 -  

  
                 4   

 .               
        .          

    .          4       
     .              

                  
       .  

  
 4 -                 

   
  
  

        F Sig  

  11  244/438  840/39  29/28  000/0  
rV ×cV 4  161/261  290/65  363/46  000/0  

cV  2  737/80  369/40  666/28  000/0  
rV  2  264/48  132/24  136/17  000/0  

 ( )   3  082/48  027/16  381/11  000/0  
  24  798/33  408/1   -   -  

 
            )    (  

    )  gr/ha       (؛      

912



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
        1      2   .       5      6    

     2R   .          
  
  

 1  2RI120.48RI244.113944.110Y +−=
)

 
 2  3RI2520.13RI735.565.89Y +−=

)
 

  
    5      6             71/꞊0  2R    

691/꞊0  2R             70       
      .    

  
 5 -   1  

Sig. t standardized 
Coefficients 

Unstandardized Coefficients  
Beta Std. Error B 

000/0 856/8 - 470/7 - 787/12 244/113-  RI 

000/0 977/8 572/7 360/5 120/48 2RI 

000/0 984/14  - 404/7 944/110     
  

 6 -   2  
Sig. t standardized 

Coefficients 
Unstandardized 

Coefficients  
Beta Std. Error B 

000/0 260/8 - 742/3 - 868/6 735/56
 -  

RI 

000/0 580/8 887/3 544/1 252/13 3RI 

000/0 781/16  - 335/5 521/89   
   

  
 Error! Reference source not found.         t    

                 .      
            .      

   6/1    78/0              
                  T-test    ؛

                            
             .        

                   
                             

913



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
                    

           .  
  
  
  

 7-    t    

  
)RI (  

   
t-test for Equality of Means 

t  
  
  

Sig. (2-
tailed) 

 
  

Std. Error 
Difference 

114/1  

    
   

372/0  6  723/0  20000/0  53813/0  

    
   

372/0  659/3  731/0  20000/0  53813/0  

07/1  

    
   

775/0
 -  

6  468/0  15000/0-  19365/0  

    
   

775/0
 -  

927/5  468/0  15000/0-  19365/0  

68/1  

    
   

538/1  6  175/0  25000/2  46330/1  

    
   

538/1  039/3  221/0  25000/2  46330/1  

97/0  

    
   

403/1  6  210/0  00000/2  42595/1  

    
   

403/1  072/3  253/0  00000/2  42595/1  

335/1  

    
   

974/1  6  096/0  90000/0  45598/0  

    
   

974/1  112/5  104/0  90000/0  45598/0  

34/1  

     
   

717/2  6  035/0  57500/0  21164/0  

    
   

717/2  286/5  040/0  57500/0  21164/0  

89/0  

    
   

046/3
 -  

6  023/0  40000/1-  45962/0  

    
   

046/3
 -  

989/3  038/0  40000/1-  45962/0  

60/1  
     

   
824/

13  
6  000/0  05000/4  29297/0  

914



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
    

   
824/

13  
441/5  000/0  05000/4  29297/0  

78/0  

    
   

227/4  6  006/0  12500/5  21235/1  

    
   

227/4  221/3  021/0  12500/5  21235/1  

  
  

     
   

991/1  70  050/0  39444/1  70050/0  

    
   

991/1  786/
54  

052/0  39444/1  70050/0  

  
                       

     .                  
)    Error! Reference source not found.   (    

                        
                 (  ).    

                     
 8        .   MATLAB    ؛      

      km/h5 -2  m/s2 -5/0        .     
         

               ؛     8  
   96/0-44/1 .     

  
  

 8 -                    

(km/h) cV  (m/s)r V  
    

)gr/ha (  Reel Index  

3  1  37/34  2/1  
5/2  1  83/30  44/1  
3  8/0  82/27  96/0  
5/3  1  92/37  02/1  
5/2  8/0  27/24  152/1  

  
  

  
                    

                        .    

915



  

کنگره ملی مهندسی مکانیک  سیزدهمین 

  ایرانبیوسیستم و مکانیزاسیون 

 ) 1400(مکانیک بیوسیستم 
  

 
                     

               .      
                    .   

                       
               .                     

                  .
             81/0             
  71/0              .           

             )   (       
          6/1    78/0               

                            
              . .  

   
    

                
  .  

1  1-  4  2- 2  3- 3  4  5    
    

١ .   .    .  1384  .               
  6 )25 :(130-113 . 

٢ . .  1393 .          .  
  
  
 

3. R.K. Chaab, S.H. Karparvarfard, H. Rahmanian-Koushkaki, A. Mortezaei, M. Mohammadi. 2020. Predicting 
header wheat loss in a combine harvester, a new approach, Journal of the Saudi Society of Agricultural Sciences 
19(2):179-184. 

 
4. Z. Zhao, Y. Li, J. Chen, J. Xu. 2011. Grain separation loss monitoring system in combine harvester, Computers 

and electronics in agriculture 76(2): 183-188. 
 
5. M. Omid, M. Lashgari, H. Mobli, R. Alimardani, S. Mohtasebi, R. Hesamifard. 2010. Design of fuzzy logic 

control system incorporating human expert knowledge for combine harvester, Expert systems with applications 37(10) 
7080-7085. 

   

916



National Congress on Biosystems Engineering and Agricultural Mechanization th13 
Tehran, 15-17 September 2021  

 
 

Design, Construction and Evaluation of Online Measuring System 
For Grain Harvester Combine ’s Header Loss 

 
 

3Raheleh Fadavi, 2Negin Sohrabi and *1Shamsollah Abdollahpour  
 

1. Biosystems Engineering Department, University Of Tabriz, Tabriz, Iran 
2. Biosystems Engineering Department, University Of Tabriz, Tabriz, Iran 
3. Biosystems Engineering Department, University Of Tabriz, Tabriz, Iran  

  

Abstract 

In the system of grain yield monitoring in Iran, control and identification of header loss have been the main 
problems of farmers. Therefore, in the present study, an automated system for online measurement of grain harvester 
Combine ’s header loss was designed and built. This system consists of a collection, transmission, weight measurement 
and display sections. The system consists of two exactly identical units of equipment that were installed in two different 
locations of the cutting bar width. For evaluating the system, loss would be estimated in two ways and different reel 
indices: one by traditional method and second by this system, then obtained data would be compared by statistical 
methods. In order to evaluate the header loss of grain harvester Combine ’s, the effect of combine speed (Vc) and 
peripheral speed of reel’s tip (Vr) were also studied on header loss (reel index= Vr/Vc). In order to use the measurement 
results on the feedback line, it was provided to the driver using a genetic algorithm to reduce the header loss. The result 
of the Duncan’s test found that the differences between means of two trails are significant at 5% probability level; This 
means shattering in different regions of cutter bar is varied. Header loss data which have been obtained from traditional 
method and two systems were analyzed by T test (paired samples) and Duncan that results revealed the difference 
between means of two equipment’s and traditional method is not significant; However in RI 1.6 and 0.78, difference 
between traditional method and two systems were more significant. As a result of high level of loss in RI 1.6 and 0.78, 
the accuracy of the system decreased. In this research, objective function was obtained by fitting the Multiple regression 
equation to determine the specifics of AG’ُs parameters by MATLAB software. During running AG by MATLAB, 2-5 
km/h and 0.5-2 m/s was estimated as minimum and maximum ranges of the Vc and Vr, respectively; the optimization 
levels of RI were determined 0.96, 1.02, 1.152, 1.2 and 1.44. 
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