Response to Reviewer 1 Comments



Point 1: Develop the arguments in the introduction because in my opinion it still sounds a descriptive. It could have some more strong arguments concerning the advantage and drawbacks of the different methods.  

Response 1: We greatly appreciate this advice from the reviewer. In the 66-67 line, the 76-86 line, the 88-92 line, the 94-96 line, and the 111-112 line have been respectively added with " These methods are overly dependent on color information and cannot effectively segment images in complex backgrounds [14].", "Given that the FCN-based semantic segmentation network has strong self-learning ability, it can extract complex feature hierarchies from images [20]. Therefore, the FCN-based semantic segmentation network effectively mines the image features in complex background, however, semantic segmentation network is time consuming for marking data [21]. Unsupervised methods do not require a lot of time on marker data and training, it is more effective than FCN-based semantic segmentation network when dealing with plant images of healthy and diseased parts with certain differences. The NN-based PCNN unsupervised segmentation method was widely used in segmentation of crop disease spot. For example, Wang et al. [22] proposed an unsupervised segmentation method based on parallel-triggered PCNN algorithm to better segment corn disease spot with higher fitness and lower complexity parameters.", "In a simple background, PCNN-based segmentation method is more effective when segmenting diseased spot and healthy part with some differences. In this study, the semantic segmentation network was used to accurately segment the wheat ear in the complex background and the PCNN-based segmentation method was used to segment lesions in a simple background.", " The PCNN achieves image segmentation by igniting a neuron in the image and capturing the characteristics of the neurons of the same region and its similar properties." , and " Therefore, in this study, we optimize the PCNN parameter settings by improving the ABC algorithm to achieve efficient segmentation of FHB.".

Point 2: The legends are still too short for some figures. The authors modified only one.

Response 2: We would like to thank the reviewer for pointing this out. The legends of Figures 4, 5, 8, 10, 12 and 13 have been modified to " Figure 4. Single wheat ear segmentation network. The input is a filled grayscale image, the output is a grayscale image of the wheat ear area. The left side of the network consists of eight 3×3 convolution layers and four 2×2 maximum pooling layers. The right side of the network contains eight 3×3 convolution layers, one 1×1 convolution layer, and four 2×2 deconvolution layers.", " Figure 5. IABC-K-PCNN schematic diagram. The purple frame, light yellow frame, light blue frame, green frame, red frame, dark yellow frame and dark blue frame correspond to steps (a), (b), (c), (d), (e), (f) and (g), respectively.", “Figure 8. Evaluation of segmentation results. The color column is the average value, and the black line is the error line. QR, OR, UR and D represent the evaluation indicators of K-means, Edge detection and segmentation model, respectively.”, “Figure 10. Evaluation of segmentation results. The color column is the average value, and the black line is the error line. QR, OR, UR and D represent the evaluation indicators of Otsu, GA, SG, ABC-PCNN and IABC-K-PCNN, respectively.”, “Figure 12. Segmentation results of single wheat ear under different effect factors. a1 and b1 mean the effects of shadow and soil on the single wheat ear. a2 and b2, a3 and b3 represent the ground truth and model segmentation results, respectively.” and “Figure 13. Evaluation results of different effect factors. The color column is the average value, and the black line means the error line. The QR, OR, UR and D represent the evaluation indicators of the segmentation results under the influence of shadow and soil effect, respectively.”.

Point 3: Why the previous figure 7 was deleted?

Response 3: The previous figure 7 is adjusted to figure 8, and the segmentation evaluation results of the three segmentation methods are shown in figure 8.

Point 4: The discussion should refer to previous studies.

Response 4: We would like to thank the reviewer for pointing this out. Since there is currently no research on the identification of wheat Fusarium head blight based on near-Earth RGB images, spectral recognition is mostly used, and these first paragraphs 48-56 line of the introduction detail the difference between spectral technology and RGB image technology; The results section compare the proposed method and other methods and the results were given; The discussion section focuses on the influence of environmental interference factors, growth period and disease grading on the recognition results. FHB is currently less studied in this disease, so there are few existing studies.
[bookmark: _GoBack]The current understanding may not be complete. If you have other comments, please give specific advice. We will continue to improve.



Thank you very much for your valuable suggestions.
