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Demonstrative regional planning and data collection Continuing the data
collection work of the previous two-year plan, a total of 3,490 DMC aerial 1mages
were collected during the three-year implementation period of this plan. At the
same time, the DEM data required for training and the 109-year forest type and
land cover type map data remained unchanged. Changes, 16 parameter factors and 19
types of 1dentification targets are also the same. In response to the needs of
tool function verification in 2011, this plan additionally collected 10 groups of
verification and 1nvestigation projects 1in the four regions of North, Central,
South, and East. Each group included 5 DMC aerial images, 4 sets of stereo image
pairs, and The local forest map data that actually needs to be edited 1s used as
the test data for function adjustment. Software development and hardware
planning, 1implementation and process standardization of machine learning In 111
years of this project, based on the previous planning research and actual
business needs, three stand-alone tools were developed, 1ncluding "expert
1dentification and editing tools", "model optimization training tools" and
"forest cover i1dentification tools", so as to meet the inspection requirements
Define project application, update model training, and i1dentify and edit feedback
needs. During the planning period, 7 working meetings and 2 expert 1interviews
were conducted to confirm the application requirements, update the version and
optimize performance. In addition to defining the basic usage scenarios, tool
interfaces, and software and hardware environments, after the completion of the
tool development, details of the Agricultural Aviation Institute will be
provided. The [Software Installation Manual] and [User Operation Manual] are the
reference for subsequent continuous operation and application promotion. Under
the framework of the current forest resource survey, the actual measurement,
performance evaluation and correction of the automatic intelligent judgment of
the forest cover model using machine learning technology In 2011, the project
developed a "forest coverage 1identification tool" 1in conjunction with the
inspection and survey work. The aerial photography and forest map data files used
for project editing were 1nput into the tool together to obtain the auxiliary
files of the model 1dentification results. The 1identification results of 10
groups of inspection and investigation projects were verified by sampling, and a
total of 16,120 sampling data were obtained with a correct rate of 74.6%, which
proved 1ts usability. In terms of performance evaluation, the execution time of
each group of "forest cover identification tools" 1s about two hours (converted
to about 1.2 seconds for each grid sample processing time), depending on the size
of the forest land, the auxiliary files will be handed over after output It 1s
used by 1mage recognition personnel to meet the needs of actual business. The
"Model Optimization Training Tool" provides a model evaluation report, which can
be used for users to evaluate the model performance after about 120 hours of

training each time; while the "Expert Identification and Editing Tool" verifies
S
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that the artificially purified training samples can be effectively Improve the
accuracy of model training (at least 10%), highlighting the importance of sample
quality for machine learning. Feasibility assessment of machine learning for
automatic detection of specific species In the 111 year of this project, Leucaena
chinensis was used as the main model of a specific tree species. Through the
tools developed by the project, the work of model training and tree Species
identification was realized. A total of 13,564 cropped samples were used for
model training. Through 30 random sampling verifications of tree species (over
700 each time), an average overall accuracy of 84.0% and a kappa value of 0.68
were obtained to evaluate the feasibility of the application of automated tools
In addition to the available tools for the identification of a single specific
tree species for Leucaena, this project also expands the identification options
in response to user needs, so that the other 18 types of tree species can also be
automatically i1dentified for a single tree species with the same structure. If
you need to use it for additional special tree species, you should refer to the
[Model Training Manual] for expansion. Submit at least 1 paper to domestic and
foreign journals or seminars In the 111 year of this project, the relevant
implementation results and operation technology of the 3-year plan were
collected, and two domestic journal papers were submitted. One paper was
submitted to "Journal of Aerial Surveying and Telemetry" 1s currently accepting
review; another article 1s submitted to "GeoDigital Life Space Digital Life" with
the title "New Generation of Forest Resources Investigation-Using Geo-Al Big Data
to Explore the Secret of Net Zero Emissions" ", has been published in December
111 of the Republic of China. Education Training In the 111st year of this plan,
three educational training sessions were held on August 11, October 12th, and
October 21st, 2011. The content included the relevant theories and tools of
machine learning 1n forest coverage extraction from aerial photography
Application, model training and actual machine operation, a total of 12 hours. In
addition to introducing the three tools developed in the project in detail, i1t
also assists the Institute to develop the ability of machine learning model
training through the course of code implementation.
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