Evaluation of different methods of determining the Canopy Cover of Silage Maize

ABSTRACT

Plant indices effectively express the condition of plant in field. Since Canopy Cover (CC) is correlated with the photosynthetlc activity of
plant, the aim of this study is to investigate accuracy of two methods of determining the CC of silage maize plants duri

of growth by using ENVI and Canopeo models and comparing results with values obtained from the AquaCrop mod azvin. At
different time intervals during the growing season of corn, images were provided under four treatments: 1) top-down wi fisheye
lens, 2) top-down with a fisheye lens, 3) bottom-up without a fisheye lens, and 4) bottom-up with a fisheye The amount |@ CC in

results showed that maximum likelihood algorithm was more accurate than other two algorithms. In
results of three algorithms Kappa coefficients, overall accuracy, commission, and Ogissi
results from ENVI indicated high accuracy of the model using maximum likelihood alg
> 93%, and minimum Commission and Omission errors). The minimum value of RMSE
software in imaging from the bottom to the top with the lens (9.92). In general, it was fou
(Canopeo) (R=0.8 and RMSE=11.81) and top-down imaging with a lens (ENVI) (R=0.
determining CC than other treatments.
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Evaluation of different methods of determining the Canopy Cover of Silage Maize

EXTENDED ABSTRACT

Introduction:
Increasing population, climate change, and reduced access to water resources have intensified the need to increase yield per unit area
more than ever. Generally, crop yield is influenced by factors such as the environment, management practices, and genotype. Therefore,
evaluating plant conditions in the field to achieve maximum yield is of great importance. Canopy cover, which is dire related to the
amount of photosynthesis in the plant, is one of the important indices in the AquaCrop plant model for determining yield
conditions in the field. Despite AquaCrop's sensitivity to CC, the default values of this index were often considered w
model.

Purpose:

accuracy of CC estimation by the two models, ENVI and Canopeo.

Research method:

Four imaging modes of vegetation cover were considered during the growth of corn. The i

imaging with a fisheye lens, 2) top-down imaging without a fisheye lens, 3) bottom-up inTew

imaging without a fisheye lens. it should be pointed out that the nadi?ges were cap
p

ing treatmenjSlncluded: 1) top-down
| ens, and 4) bottom-up
m 9 AM 1o 12 PM. To select the best
um likelihood, minimum distance, and
rall accuracy, Commission, and Omission.

image classification method for determining CC using ENVI, three mg#¥ods were ysed:
parallel. Then the appropriate method was selected by examinjng the
The AquaCrop model was run under field conditions, and the s
from the three models, AquaCrop, ENVI, and Canopeo, was evi i tistical indices correlation coefficient (CC) and
RMSE.

Results:
At first, the three classification algorithms in ENVI were evaluated. In t
from 0.82 to 0.97, overall accuracy ranged from 93.69 to 99.14, Commissiori@ror ranged from 17.07 to 59.44, and Omission error ranged
from 4 to 19.63, indicating that its performance was be an other classifig@tion methods. The qualitative evaluation of the results from
the Canopeo model also indicated sufficient accuracy i estimating CC. Cgiliparing the results from ENVI and Canopeo with AquaCrop

aximum likelihood method, the Kappa coefficient ranged

determined by Canopeo for bottom-up imaging without a (CC=0.8, RMSE= 11.81) and the CC determined by the maximum
i i e lens(CC= 0.82, RMSE= 13.26) showed the best performance.
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