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Abstract 
Measurement plays a very important role in the construction of transmission line 
engineering. In the transmission line measurement, improving the measurement 
accuracy, ensuring the measurement safety, and providing reliable data are of great 
significance to the long-term and stable development of the country. This paper mainly 
discusses GPS technology, airborne lidar measurement technology and RS technology 
and their application in transmission line measurement. 
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1. Introduction 

1.1 Background 

The rapid and efficient erection and maintenance of transmission lines have become an important 
guarantee. Transmission line is the superhighway of electric energy, it transmits electric energy from 
the power supply point to the substation, and then from the substation step by step to thousands of 
households. Transmission line measurement is primarily to use a variety of measuring instruments 
and equipment to collect the data of key points on the surface of the transmission line design path, 
which should be able to truly reflect the line Angle, the terrain, landform, and other conditions. 
Therefore, appropriate techniques and methods must be used to accurately complete the measurement 
of transmission lines. [1]. 

1.2 Previous Research 

Transmission line measurement technology is developed based on the progress of surveying 
instruments and surveying methods. In the 1990s, survey technology developed rapidly, and global 
satellite navigation system (GNSS) solved most of the problems in line survey. And successfully 
solved the line aerial photogrammetry image control problem, made a breakthrough. Since the 21st 
century, the emergence of ova and lidar has made aerial photography design more and more widely 
used in transmission line survey. Continuous operation reference station (CORS) has greatly 
improved the efficiency of traditional engineering measurement. [2]. 

2. Global Positioning System Technology (GPS) 

GPS technology is a new detection technology, it is based on satellite, can be omnidirectional 
positioning and monitoring, with high efficiency, anti-interference, high precision and easy to operate 
and other advantages, has been widely used in various fields. [3] Its basic principle is to measure the 
distance between the known position of the satellite and the user receiver, and then the specific 
position of the receiver can be known by integrating the data of multiple satellites. Transmission line 
survey work includes line selection survey, alignment survey, plane section survey, cross over survey 
and positioning survey. The use of tradition total station costs huge material and financial resources. 
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With the birth of real - time kinematic based on GPS carrier phase observations, the GPS has a 
breakthrough.  

RTK is a real-time dynamic relative positioning technology based on GPS carrier phase observations. 
It can provide the three dimensional positioning of special location in real-time. And it can reach 
centimeter accuracy. The base station sends the observed value and the imformation of the location 
to the moving station by using the data line. The moving station not only receives the data from the 
data og the base station, but also collrct the observed dara of GPS. Then it deal with the differential 
observed value in real time in its system. In the end, it will give a result of the locationi of centimeter 
accuracy. In the process, it cost less than one second. The moving station can be static or be kinetic. 
It can initialize in a fixed position then into working. Or it can directly work in moving conditions 
which it can comlplete solution. 

The key of RTK is the technology of data processing and data transmission. When it works, it is 
essential that the base station send the huge data which can be pseudo distance observations or phase 
observations to the mobile station receiver. It is easy to the radio.  RTK greatly improves the 
efficiency of out working which makes engineering lofting, terrain mapping, all kinds of control 
measurement more convenient.  

3. Airborne Lidar Measurement Technology 

 
Figure 1. Airborne lidar technology working process 

 

In recent years, unmanned aerial vehicle(UAV) technology developed quickly. It is widely used in 
the field of transmission lines by its flexibility and relatively low data acquisition costs[4]. Light 
detection and ranging(LiDAR) technology has the characteristics such as large working place, quick 
speed of acquiring space data, high degree of  automation,  high precision, Large amount of data 
and so on. Recently, light detection has many direction in laser imaging, ranging, sensing, detection, 
communication information processing, display and storage. It is great contribution to promote power 
sector such major strategic security areas. 

During transmission line engineering, thr airborne lidar measurement technology acquires the image 
and point cloud data of transmission line path by the way which use the flight platform carrying laser 
scanning measurements. It doing something work which actually could be optimization of circuit 
about transmission line engineering on this platform. When it is difficult to survey manually, or the 
accuracy of manual survey is low, such as special terrain, cross over situation, complex transmission 
overhead line engineering project, airborne lidar measurement technology is of great use at this time, 
can very well help workers in these situations to solve the difficulties. Airborne radar survey 
technology greatly reduces the difficulty of survey engineering, greatly improves the survey accuracy 



International Core Journal of Engineering Volume 8 Issue 4, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202204_8(4).0059

 

478 

and efficiency, and at the same time reduces the difficulty of work and avoids related accidents. It is 
of great help to the survey work of transmission line engineering. But it's more practical than that. 

If you want to have a more intuitive understanding of the three-dimensional model of the line, 
airborne lidar survey is undoubtedly a better choice. It has higher accuracy and can also analyze 
relevant visual data for you. Main content of airborne radar measurement technology is shown in 
figure 1. Airborne lidar can penetrate thick plants and directly obtain transmission line data, greatly 
improving data accuracy. The technical process is similar to that of aerial photogrammetry in terms 
of obtaining data with sensors. But it's more practical than that. 

4. Remote Sensing(RS) Technology 

Remote sensing technology is a modern comprehensive technology that receives electromagnetic 
wave information from the earth's surface from high altitude or outer space, and carries out scanning, 
photography, transmission and processing of these information, so as to remote control and 
identification of various surface objects and phenomena. After numerous attempts, it was discovered 
that all objects absorb and reflect electromagnetic waves. Electromagnetic waves act differently 
depending on the object. RS technology is born through this principle. Analysis of surface 
information obtained from sensing or imaging systems to produce results. RS technology obtains 
basic information of objects through electromagnetic waves and identifies objects at a distance. It can 
even precisely locate the required point, can master his coordinates. 

In the process of online road section design, the application of RS is mainly reflected in the acquisition 
of ground information. For example, in the design of 220KV to 500KV transmission lines, the Helava 
measurement system, which is the main ground information acquisition through photogrammetry, 
has been comprehensively applied. [5] Under the action of the system, the graph about the 
transmission line is generated. Under the action of the system, the graph about the transmission line 
is generated. Based on this, the staff engaged in design can get what they want, such as coordinates 
and so on. Then we can carry out relevant technical work, select the design location and predict the 
possible obstacles. Finally, the tower design can be completed accurately. 

5. Conclusion 

With the rapid development of economy, our demand for electricity is increasing. Only when the 
power grid provides safe and stable electric energy for the society and the people's basic life, can our 
society be guaranteed, the economy can develop and the society can be stable. Power lines are divided 
into transmission lines and cable lines. Transmission line measurement technology plays a more and 
more important role in power construction. Especially for the design of overhead transmission line 
and all links in the process of maintenance and construction in the later stage of construction, it is 
inseparable from the measurement work. In the design stage of line engineering, the route scheme 
shall be selected and determined according to the topographic map and geological map. It is necessary 
to survey and set the path center on the spot, measure the ground features and landforms of the area, 
and draw the plane section of the transmission line with professional characteristics. With the 
continuous development of science and technology in today's society, our country should take 
measures to apply advanced technology to improve the technical level and accuracy of transmission 
line measurement. In the field of understanding, we should continue to expand learning and ensure 
good quality, so that our society can develop better. 
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