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Abstract
Statement of the Problem: Weed seed identification is time-consuming and tedious which often performed visually by experts. There is a risk of confusion between different inspectors under different circumstances due to the subjectivity of visual identification method. Therefore, it is important to implement repeatable and rapid automated methods to identify and classify weed seeds. Utilization of weed seed automatic identification techniques could lead to the quick and easy identification required in agricultural research.

Materials and methods: Seed identification of Amaranthus viridis L., Amaranthus retroflexus L., and Amaranthus albus L., by two methods of artificial neural network (ANN), and Canonical Discriminant Analysis (CDA) were evaluated. To begin with, the images of the studied weed seeds were taken and 13 morphological characteristics of each seed extracted by image processing as predictor variables. Backward regression was used to find the most influential variables and seven variables were derived. Thus, predictor variables were divided into two sets of 13 and seven morphological characteristics.
Conclusion & Significance: Overall seed identification accuracy of the ANN and CDA methods was 80.7 and 74.8% respectively. The identification accuracy of A. retroflexus was more than 90% in both ANN and CDA models made from both sets of 13 and seven morphological variables, which was higher in the CDA than ANN. The recognition of A. viridis in the ANN was more than 80% (in both data series of predictor variables), therefore the ANN method had higher recognition accuracy than CDA. The differences between identification accuracies of ANN and CDA were not statistically significant. The results of the current study showed that using seed morphological characteristics extracted by computer vision could be effective for reliable identification of the very similar seeds of the studied Amaranthus species.


Recent Publications (minimum 5)
Bagheri, A., Eghbali, L., Sadrabadi Haghighi, R. Seed classification of three species of amaranth (Amaranthus spp.) using artificial neural network and canonical discriminant analysis. The Journal of Agricultural Science 2019 157, 333-341.

Lucero JE, Schaffner U, Asadi G, Bagheri A, Rajabov T, and Callaway RM. Enemy release from the effects of generalist granivores can facilitate Bromus tectorum invasion in the Great Basin Desert. Ecology and Evolution 2019 9, 8490-8499.

Nosratti I, Abbasi R, Bagheri A, and Bromandan P. Seed germination and seedling emergence of Iberian starthistle (Centaurea iberica). Weed Biology and Management 2017 17, 144-149.

Nosratti I, Amiri S, Bagheri A, and Chauhan BS. Environmental Factors Affecting Seed Germination and Seedling Emergence of Foxtail Sophora (Sophora alopecuroides). Weed Science, 2017 1-7.

Ebrahimi E, Bagheri A, Niemsdorff, Pv.Fu. Assessment of undersown white clover (Trifolium repens L.) on organic leek (Allium porrum L.) performance (yield and nutrient uptake) International Journal of Advance Agricultural Research 2016 4, 46-50.

Asadi G, Ghorbani R, Karimi J, Bagheri A, Mueller-Schaerer H. Host Impact and Specificity of Tortoise Beetle (Cassida rubiginosa) on Canada Thistle (Cirsium arvense) in Iran. Weed Technology 2013 27, 405-411.


[image: image1]
              [image: image2.png]


Biography 
Alireza Bagheri, PhD. is faculty of the Razi University, Kermanshah, Iran. He is Fellow of the Iranian Society of Weed Science. He has graduated from Ferdowsi University of Mashhad, Iran, in weed science. He is interested in exploring advanced techniques in weed science. His research is focused on weed biology, on-farm weed research and weed/crop interactions.

Email: alireza884@gmail.com

Notes/Comments:


