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the Results of the supervised classification (with corrections): 

left (500px area) – from the top 15, 20, 25 
right (1000px area) – from the top 15, 20, 25 
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The image from the 28th July 2000 is suitable for the analysis of maize and 
sugar-beet. 

 
 

 
The Image of the suitable area dating back from July, 2000 (true colours) 

 
 

The classification was conducted with the error of: 
• Maize – 22% 
• Sugar-beet – 43% 

 
After apllying corrections, the error was lowered to: 

• Maize – 3% 
• Sugar-beet – 1% 
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The result of engineering classification in the July, 2000 image (on the right – with 

corrections) 
  
 
  

Similarly to the May image, the supervised classification was being conducted 
simultaneously. The attained results were as following: 
 

area spectral 
distance 

error (without corrections) error (with corrections) 
maize sugar-beet maize sugar-beet 

500 15 3% 16% 4% 11% 
500 20 2% 3% 5% 1% 
500 25 1% 12% 7% 10% 
1000 15 1% 10% 7% 5% 
1000 20 1% 6% 6% 1% 
1000 25 2% 7% 0% 0% 
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the results of the supervised classification (without corrections): 
left (500px area) – from the top 15, 20, 25 

right (1000px area) – from the top 15, 20, 25 
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the results of the supervised classification (with corrections) 
left (500px area) – from the top 15, 20, 25 

right (1000px area) – from the top 15, 20, 25 
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overlapping of the crops classified by the engineering method over the true colour image 

 
 
After the same VI values were applied it the images dating from different 

years, it has appeared that the VI values are unique for each image due to different 
enviromental conditions, and thus it cannot be confidently stated that the model, as a 
result for one image, may be used for the classification of crops with the other images, 
made in some other time interval or on some other territory. With every new analysis, 
it is necessary to correct the parameters, that is, the VI, and to check the real situation 
in the field so as to establish an adequate link between the VI and the plants 
themselves. 
 
 
 
 

4. Estimation of yield using the vegetation indices 
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The estimation of yield is based on the assumption that the yield quantity 
mostly depends on the vegetation luxuriance (the higher concentration of chlorophyll, 
the healthier the plant) at the height of the vegetation development period of the plant 
(Groten, 1993). In consideration of the fact that the vegetation index Cl is the most 
sensitive in estimations of the chlorophyll concentration in the vegetation, it had the 
priority in the conducted research. 

 
Due to the existing differences in the yield quantity over the years, the images 

from 2000 and 2006 were taken into account, because, according to the data given by 
the agricultural cooperative ”Stari Tamiš”, those were the years of the worst and the 
best yield, respectively. Since the only available image in 2006 was from July, the 
yield estimate refers to the plant which had previously been analyzed in the same 
month in 2000 – maize (there are no conducted researches for sugar-beet due to the 
small area of the lots under this plant). 

 
The lots under this agricultural plant in both years are marked on the following 

image: 
 
  

 
 
 

 
Maize yield quantities on those lots are listed in the following table: 
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Maize 
year 2000 year 2006   

lot number  yield (t/ha) lot number yield (t/ha) area (ha) 
15 7.18 15 10.83 93 
20 4.02 20 11.81 120 
21 4.7 21 11.12 96 
22 4.12 22 10.83 50 
44 7.18 44 12.8 49 
45 7.18 45 11.7 30 

 
The data clearly show big difference between the yield quantities in these two 

years. According to the width of the yield value interval, the yield quantity in the 
research is divided into nine categories. Consequently, the values of the chlorophyll 
index are divided into nine corresponding categories. The results obtained by the 
engineering classification confirm the predicted proportional correlation between the 
vegetation indices and the yield quantity. 
 

    
  rough estimate of maize yield (July, 2000), 

observed common lots for two different years are edged with a dashed line 
(it should be noted that on the surrounding lots are presented estimates of yield for different 

cultures, which do not need to apply quality classes defined for maize yield) 
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rough estimate of maize yield (July, 2006) 

observed common lots for two different years are edged with a dashed line 
(it should be noted that on the surrounding lots are presented estimates of yield for different 

cultures, which do not need to apply quality classes defined for maize yield) 
 
 
 

The problem, which has appeared during the analysis, is interference of the VI 
values of maize with the VI values of some other crops. The problem has arisen, first 
of all, due to big difference concerning luxuriance and health of not only maize, but 
the other plants as well, which led to big differences between Cl index values of the 
same plants between the two images. The index values of the very poor maize in the 
image from the year 2000 are identical to those of some other plants that otherwise 
contain less chlorophyll, but in the image from 2006 achieved a great ”success”. 

 
 
 
 
 
 
 
 
 
Comparative review of common lots: 
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 - lot number 15:  
 

  
Year 2000 (left) – medium poor yield predominates 

Year 2006 (right) – medium good yield predominates 
  
 - lot number 20: 
 

  
Year 2000 (left) – very poor yield predominates 

Year 2006 (right) – very good yield predominates 
 

 - lot number 21: 
 

  
Year 2000 (left) – very poor yield predominates 

Year 2006 (right) – medium good yield predominates 
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 - lot number 22: 
 

  
Year 2000 (left) – very poor yield predominates 

Year 2006 (right) – very good yield predominates 
 
 - lot number 44: 
 

  
Year 2000 (left) – little poor yield predominates 

Year 2006 (right) – medium good yield predominates 
 
 - lot number 45: 
 

  
Year 2000 (left) – medium poor yield predominates 

Year 2006 (right) – medium good yield predominates 
 
  

 
 
 

5. Conclusion of the Research 
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The research has been burdened from the start by the limitation regarding poor 
funds, which is why free images of poor spatial resolution where used. Also, there 
was a lack of information concerning the time interval of sowing, which is the reason 
why the plants suitable for analysis have been chosen on the basis of the assumption 
and the previous experiences.  

Yield estimation is possible when the accurate data are obtained on when and 
where each plant is sown, because thusly potential interferences in classification of 
different plants can be avoided (e.g. matching of index values of very poor maize with 
sunflower of good quality). All this leads to a conclusion that the same VI values 
during the classification cannot be applied in the images made in different conditions 
(first of all, due to different progression of a plant or a sowing moment, which results 
in different chlorophyll concentration in the plant), but a rough estimation on yield 
quantity can be made if there is a reliable datum that some plant exists on certain 
territory, for which an exact stage of development is known.  

Research has shown that the yield estimates in this way is possible and 
applicable method if it meets the minimum requirements, such as details about the 
type of crop on a particular lot and its date of sowing. Of course, it is necessary to 
make categorization of vegetation index values, which define the amount of yield, 
based on the analysis of yield in previous years. 
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