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Point cloud is the most important representation for shape information acquisition, and that is a useful
form of shape information processing. Maize is one of the most important crops. Each maize has its own
special shape, but it follow a strong rule of structures so that learning based tool could be developed
and be useful.

High-precision segmentation tool is an important basis for mathematical modeling of crop growth, for
crop measurement and for crop yield estimation. Deep learning method becomes effective for the
classification and segmentation of point clouds, but it is difficult to deal directly with the problem of
maize object segmentation. Therefore, the topic of the paper has important research value and
technical challenges.

Based on point cloud shape analysis, a point cloud interactive segmentation method and a point cloud
interactive segmentation labeling tool are developed. The tool Label3DMaize is based on the basic
knowledge of maize morphology, and that is effective for 3D point cloud data annotation/labeling of
maize shoots. Experimental results show that segmentations of maize shoot are effective.

The contribution of this paper is in the use of the optimal transmission and point cloud clustering
methods. Human computer interaction is included with maize morphological structure knowledge
supported. This developed plant-oriented point cloud segmentation annotation/labeling tool could be
used to point data of different reproductive period of the maize, and could be used to deep learning-
based point cloud segmentation annotation of other crops also.

Disadvantages and modification recommendations:

1. Since MRF method is used for precise segmentation of point cloud, complex interactive operations
are needed. Segmentation results of the approach are not intuitive, it is recommended to introduce a
more direct way to assist the MRF segmentation.

2. The annotation tool described in the article is mainly designed for the maize, authors should mention
whether or not it could be properly extended to other specific crops. It is suggested to specify this
extendibility of segmentation and related interactions, hoping to provide better reference for other crop
researchers.

3. It is suggested to further strengthen the use of maize morphology knowledge, and to promote the use
of knowledge and data joint driven for segmentation and annotation.

4. It is suggested to further consider using the existing three-dimensional shape model of maize to guide
the annotation/ labeling of new maize data.

5. Typos should be carefully checked



1) Line 55: Therefor ===> Therefore

2) Line 127: update ===> updates

3) Line 197: distance ===> distances

4) Line 361: indicates ===> indicate

5) Labelling (Line 383) or labeling (Line 68 and 409)? These should be consistent.

6. More very new papers on point cloud segmentation in the field computer vision and computer
graphics should be cited, just like the following:

[1] F. Engelmann, M. Bokeloh, A. Fathi, B. Leibe and M. Niessner, "3D-MPA: Multi-Proposal Aggregation
for 3D Semantic Instance Segmentation," 2020 IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR), Seattle, WA, USA, pp. 9028-9037, 2020.

[2] Tao Ku, Remco C. Veltkamp, etc, SHREC 2020: 3D point cloud semantic segmentation for street
scenes, Computers &amp; Graphics, Volume 93, Pages 13-24, 2020.
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