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 2.   NDVI      3.   LAI     

  
1 .     

     MBE  MAE RMSE  2R  

Ren et al.(2008)  Yield= *416/0(  NDVI  22242)+  9/17174  9/17174  03/17238  71/0  
Singh (2003)  Yield = 251948/4+(3445/3 * RVI) 27/4053  27/4053  35/4181  54/0  
Singh (2003)  Yield= 8741/ 44 +(18267/6- *NDVI) 20/1406  181215  40/2623  71/0  

Huang et el  Yield=  29 /878 ( *LAI 6/3348 )+  24/1568 -  72/1713  97/2111  66/0  
Hu and mo (2001)  Yield= *71 /747( NDVI )4 /2371 )+  90/2484-  61/2496  63/2865  71/0  

Bao et al.,2009  Yield= 45/385*e4/645NDVI 91/3270-  91/3270  82/3407  67/0  

  
     

      ]17[               MODIS-NDVI 
    ]18[             NDVI   RVI   .   

                      ]19[.    
               )   2015 ( 
         LAI   71  /0 RMSE  MAE  MBE  

  96/2111 72/1713  24/1568               
   .                 

                   
           ]19[.  

 
 :  

1.   .        96-1395 .1397. 
2. Mosleh, M.K., Q.K. Hassan, and E.H. Chowdhury, Application of remote sensors in mapping rice area and forecasting 
its production: A review. Sensors, 2015. 15(1): p. 769-791. 
3. Soria-Ruíz, J. and Y. Fernández-Ordoñez, Prediction of corn yield in Mexico using vegetation indices from NOAA‐
AVHRR satellite images and degree‐days. Geocarto International, 2003. 18(4): p. 33-42. 
4. Nuarsa, I., F. Nishio, and C. Hongo, Rice yield estimation using Landsat ETM+ data and field observation. Journal of 
Agricultural Science, 2012. 4(3): p. 45. 

1934



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021 

 
5. Propastin, P. and M. Kappas, Modeling net ecosystem exchange for grassland in Central Kazakhstan by combining 
remote sensing and field data. Remote Sensing, 2009. 1(3): p. 159-183. 
6. Prasad, A.K., et al., Crop yield estimation model for Iowa using remote sensing and surface parameters. International 
Journal of Applied Earth Observation and Geoinformation, 2006. 8(1): p. 26-33. 
7. Moriondo, M., F. Maselli, and M. Bindi, A simple model of regional wheat yield based on NDVI data. European 
Journal of Agronomy, 2007. 26(3): p. 266-274. 
8. Kamali, G.A., H. Momenzadeh, and D.M. VAZIFE, Study of wheat yield production over Esfahan province during 
periods of dry and wet years using MODIS satellite data. 2011. 
9. Sakamoto, T., et al., A crop phenology detection method using time-series MODIS data. Remote sensing of 
environment, 2005. 96(3-4): p. 366-374. 
10. Bao, Y., W. Gao, and Z. Gao, Estimation of winter wheat biomass based on remote sensing data at various spatial and 
spectral resolutions. Frontiers of earth science in China, 2009. 3(1): p. 118. 
11. Almhab, A.A. and I. Busu. Estimation of Evapotranspiration with Modified SEBAL model using landsat-TM and 
NOAA-AVHRR images in arid mountains area. in 2008 Second Asia International Conference on Modelling & 
Simulation (AMS). 2008. IEEE. 
12. Darvishzadeh, R., A.A. MATKAN, and N. Eskandari, Evaluation of ALOS-AVNIR2 spectral indices for prediction 
of rice biomass. 2011. 
14. Sanaienejad, S.H., et al., A study of spectral reflection on wheat fields in Mashhad using MODIS data. JWSS-Isfahan 
University of Technology, 2008. 12(45): p. 11-19. 
15. Weiss, J.L., et al., Long-term vegetation monitoring with NDVI in a diverse semi-arid setting, central New Mexico, 
USA. Journal of Arid Environments, 2004. 58(2): p. 249-272. 
16. Asrar, G.Q., et al., Estimating absorbed photosynthetic radiation and leaf area index from spectral reflectance in wheat 
1. Agronomy journal, 1984. 76(2): p. 300-306. 
17. Ren, J., et al., Regional yield estimation for winter wheat with MODIS-NDVI data in Shandong, China. International 
Journal of Applied Earth Observation and Geoinformation, 2008. 10(4): p. 403-413. 
18. Singh, R.K. and A. Irmak, Treatment of anchor pixels in the METRIC model for improved estimation of sensible and 
latent heat fluxes. Hydrological sciences journal, 2011. 56(5): p. 895-906. 
19. Huang, J., et al., Improving winter wheat yield estimation by assimilation of the leaf area index from Landsat TM and 
MODIS data into the WOFOST model. Agricultural and Forest Meteorology, 2015. 204: p. 106-121. 

 
Estimation of Wheat Crop Yield Using Satellite Image Processing 

 
4ghgaieAhafoor G ,3irasiMsadollah A, 2harabianiSasooli Rali V, *1assanzadehHLeila  

 
1. M.Sc. student of Biosystem Engineering, University of Mohaghegh Ardabili, Iran. 
(leila.hassanzadeh1994@gmail.com) 
2. Associate Professor, Department of Biosystem Engineering, University of Mohaghegh Ardabili 
.(vrasooli@uma.ac.ir) 
3. Assistant Professor, Department of Civil Engineering, Islamic Azad University, Shahrekord Branch. 
(vrasooli@gmail.com) 
4. M.Sc. of Agriculture in Ardabil Jihad Agricultural Organization (agaie.gh@gmail.com) 

 
  

Abstract 

1935



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021 

 
In this study, the ability of spectral indices in estimating the yield of wheat, as one of the important products in agriculture 
in the country, has been investigated. Field data of yield information was extracted during several crop growth stages. 
Also, images from Landsat 8 and Sentinel 2 satellites, which were the closest to the time of field data collection, were 
prepared and used to extract and determine plant indices. The images of these sensors due to the high ground resolution 
and ease of access to the images, provided acceptable practical results. In this study, five main plant indicators were used 
to prepare the optimal map of wheat yield. The results show that the NDVI index with a coefficient of determination of 
0.71 and an average error of 797.0377 kg / ha has a higher accuracy in estimating the yield than other crop indices. The 
results show that the possibility of estimation of wheat yield before harvest, using Landsat 8 and Sentinel 2 sensor images 
was acceptable, which managers in the fields of agricultural industry, water resources, food supply, agricultural insurance, 
transportation and employment can benefit from this feature. 
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