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Summary

This project is improving UAS technology and promote its
application, developing air and ground mobile mapping technology and
integrating air and ground vehicles for assisting government agencies
in handling aerial photography. The objectives of this project is to
use the unmanned aerial system (UAS) for spatial information
collection. Based on the characteristics of i1ts automation, accuracy,
speed, safety and wide application range, aerial photography data can
be obtained quickly by planned aerial photography operation process.

In this case, 4 districts covering a total area of about 2,178
hectares 1s included. The results of this project are applied to
Land-Use monitoring and update ortho images of Taiwan e-Map, etc,
achieving the higher efficiency of map resource updating and
improving the parallel communication between government agencies
administrative.

Keywords: unmanned aerial system, aerial photography
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Abstract

In order to develop UAS technology and promote its application, this
project develops and integrate the spatial information from aerial and
ground mobile mapping technology, improves UAS aerial photography
and image processing technology, and assists government agencies to

execute aerial photography in specific region.

The required area of 8 places were about 2,678 hectares, and actual
area of 6,599 hextares. UAV maintenance over the contract period (March
to December) is conducted. Aerial photography and image processing is
conducted for several government agencies in Taipei Shilin, Beitou,
Wanhua district and Tainan Liuying district. Image processing is conducted
for National Property Administration in Yunlin Taixi, Kouhu township and
Kaoshiung Yongan district. Orthophotos were provided after processing
for government agencies communication. Besides, the photography in

Nantou was conducted for NLSC for aerotriangulation camera correction.

According to the contract, a total of 10 times of UAS maintenance
from March to December in 2022 were conducted. Some parts of the UAS
had reached its expiration date, therefore, were replaced with new parts.

New video transmission model was equipped to improve efficiency.

Keypoint: UAS, Mobile Mapping System, Orthophoto, aerotriangulation
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Abstract
The Digital Elevation Model (DEM) is an important basic base map of NGIS,

and the topographic grid information recorded in the data can be used as the
foundation of various constructions. With the update of surveying and mapping
technology, the acquisition and application of digital topographic data are
gradually diversified. Since 2011, with the efforts of all departments, the use of
airborne lidar point cloud data to produce DEM of the whole Taiwan has
completed. Point cloud measurement and classification results are quite mature
data processing technology. In view of the fact that our country’s land is prone to
large-scale changes in landforms caused by wind disasters or earthquakes, and the
speed of change is particularly high, the actual changes in landforms may no
longer correspond to the frequency of data updates, and subsequent application of
data may lead to information gaps and other problems. Furthermore, although
semi-automatic methods can be used to obtain relatively stable production results
in urban areas and plain areas, in areas with dense vegetation such as hilly areas
and mountainous areas, since the laser points cannot effectively penetrate to the
ground, the ground points still need to be screened out by a large number of

manual methods.

In recent years, due to the rapid development of hardware equipment, big
data combined with artificial intelligence (AI) technology has achieved new
breakthroughs in many fields. Therefore, this project plans to use Al technology
to develop an automatic ground point classifier based on airborne lidar point cloud
data. The results of airborne lidar point cloud measurement and classification
across the country can be used as training data for Al source. It is expected to
improve the efficiency of production through the production of automated work,
and provide the assistance of basic graphic work and subsequent value-added

services.

Based on the references in this project, an Al automatic ground point
classifier was designed, and a pre-processing mechanism for airborne lidar point
cloud data was established. Four Al models were trained with the MobileNet-
UNet network architecture design. Through the classification results and the
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quality evaluation of the produced DEM, the results show that when the data is
used with an appropriate model, the accuracy performance closer to the reference
DEM can be obtained, and the time cost can also be reduced.

Keywords: Airborne lidar cloud point data, DEM, Al.
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