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Abstract: The power transmission system is an essential part of 

the modern infrastructure that enables the distribution of 

electricity from power generation plants to households and 

industries. Transmission lines are the backbone of the power 

transmission system, and their proper functioning is crucial for 

the uninterrupted supply of electricity. However, faults in 

transmission lines are a common occurrence, and their timely 

detection and repair are crucial to ensure the reliability and 

efficiency of the power system. Traditional methods of detecting 

faults in transmission lines are labor-intensive, time-consuming, 

and expensive. Hence, there is a need for an efficient and cost-

effective solution to detect faults in transmission lines. 

The system "Fault Detection of Transmission Line Using 

UAV" proposes a novel approach that leverages the potential of 

unmanned aerial vehicles (UAVs) to detect faults in transmission 

lines. The proposed system involves equipping a UAV with high-

resolution cameras and sensors to capture images and data of the 

transmission lines. The UAV flies over the transmission lines and 

captures images and data of the entire transmission line, 

including the insulators, towers, and conductors. The images and 

data captured by the UAV are then processed using computer 

vision and machine learning algorithms to detect any 

abnormalities or faults in the transmission lines. The proposed 

system has several advantages over traditional methods of 

detecting faults in transmission lines. First, the use of UAVs 

eliminates the need for human intervention, making the process 

faster, safer, and less costly. Second, the high-resolution images 

and data captured by the UAV provide a more comprehensive 

view of the transmission lines, enabling the detection of even 

minor abnormalities or faults that may be missed by traditional 

methods. Third, the use of computer vision and machine learning 

algorithms makes the fault detection process more accurate and 

efficient, reducing the risk of false alarms and minimizing the 

time required for repair. The proposed system can be scaled up 

to cover a larger area, enabling the detection of faults in a timely 

and accurate  manner, thereby reducing downtime and 

maintenance costs for transmission lines. Furthermore, the 

proposed system can also be used for preventive maintenance, 

identifying potential faults before they occur, and reducing the 

risk of unexpected downtime. Overall, the proposed system 

"Fault Detection of Transmission Line Using UAV" presents an 

innovative solution to a critical problem in the power 

transmission system, potentially making it more reliable, 

efficient, and sustainable. 

Keywords— Autonomous UAV, computer vision, FPGA, 

hardware acceleration, mm Wave radar, power line, sensor fusion, 

Artificial Intelligence (AI), Convolutional Neural Network (CNN), 

Power lines, Automatic Fault Detection. 

                                  

                               Introduction  

  In recent years, the use of unmanned aerial vehicles 
(UAVs), also known as drones, has grown rapidly in a wide 
range of industries, including power transmission and 
distribution. One of the key applications of UAVs in the power 
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industry is the detection of faults in transmission lines. The 
ability of UAVs to fly over transmission lines and collect high-
resolution images and other data has made them an ideal tool 
for fault detection and inspection. The purpose of this proposed 
system is to develop a system for fault detection of transmission 
lines using UAVs. The system will consist of a UAV equipped 
with a high-resolution camera and other sensors, as well as 
software for image processing and data analysis. The goal of 
the system is to detect and locate faults on transmission lines 
quickly and accurately, so that they can be repaired or replaced 
as soon as possible. The proposed system will involve several 
stages of development, including: 

 Design and development of the UAV: The first step will be 
to design and build a UAV that is suitable for inspecting 
transmission lines. This will involve selecting the 
appropriate sensors and cameras, as well as ensuring that 
the UAV is capable of flying safely and efficiently over 
long distances. 

 Image processing and data analysis: The UAV will collect 
high-resolution images and other data on the transmission 
lines, which will then be processed using software for 
image analysis and data processing. This will involve the 
development of algorithms for identifying and locating 
faults based on the data collected by the UAV. 

 Testing and validation: The system will be tested and 
validated in a real-world setting, using a transmission line 
that is known to have faults. The results of the tests will 
be used to refine the system and ensure that it is capable 
of accurately detecting and locating faults. 

 The potential benefits of this system are significant. By 
using UAVs to detect faults on transmission lines, it will 
be possible to identify problems more quickly and 
efficiently than traditional inspection methods. This will 
help to reduce downtime and maintenance costs, and 
improve the reliability and efficiency of the transmission 
system overall. 

 Furthermore, using UAVs for transmission line inspection 
can improve safety by reducing the need for workers to climb 
transmission towers or other high structures. This can help to 
reduce the risk of accidents and injuries, and make the 
inspection process more efficient and cost-effective. 

 In conclusion, the fault detection of transmission lines using 
UAVs is a promising application of drone technology in the 
power industry. By developing a system for UAV-based 
inspection of transmission lines, it will be possible to improve 
the efficiency, reliability, and safety of the transmission system, 
while reducing maintenance costs and downtime. This 
proposed system represents an exciting opportunity to develop 
and test new technology that has the potential to transform the 
way that transmission line faults are detected and addressed. 

I.  HARDWARE CONFIGURATION 

The hardware configuration consists of the following 
concepts. 

.

 
Fig.1. Block diagram of Proposed system- fault detection of power 

transmission lines using UAV 

 

A. Unmanned Aerial Vehicles (UAVs) 

A hexacopter drone is a type of drone that has six rotors 

instead of the four rotors found on a typical quadcopter drone. 

The term "hexa" refers to the number six, so a hexacopter has 

six motors and propellers. The main advantage of a hexacopter 

over a quadcopter is that it has more lifting power and can 

carry a heavier payload. This makes it a popular choice for 

professional photography and videography applications, as 

well as for tasks like search and rescue or inspection of 

infrastructure. Another advantage of a hexacopter is that it is 

more stable in flight than a quadcopter, as it has two additional 

rotors to help maintain stability and balance. This can make it 

easier to fly in windy conditions or to perform more complex 

maneuvers. 

However, the downside of a hexacopter is that it is 

generally more expensive and complex to operate than a 

quadcopter, as it requires more motors, propellers, and other 

components. Additionally, it may be subject to moare 

regulatory restrictions due to its larger size and more powerful 

lifting capacity. To detect the fault automatically, the AI is 

already programmed into the tablet which operates at the 

backend of the main program. Hence, there is no need for the 

server or router to communicate with the field operating team, 

thus eliminating the additional cost and maintenance of them. 

TABLE.1    EQUIPMENT AND SPECIFICATION OF UAV. 

 

Sl.No Equipment & Specifications Quantity 

1 Motor - A2212/13T 1000KV BLDC 
Motor 

6 

2 SIMONK 30A 3s ESC 6 

3 F550 flamewheel hexacopter frame 6 

4 KK2.1 Flight Control Board  1 

5 Fsi6 transmitter 1 

6 FS-iA6B receiver 1 

7 Battery – Orange 4200mh 3s Lipo 1 
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8 Xt60 Lipo Connector 1 

9 Futaba type receiver Connector 1 

10 9047 Propeller 6 

 

B.  RGB Camera  

 RGB cameras have a wide range of applications. In 

photography and videography, RGB cameras are used to 

capture high-quality images and videos, with accurate color 

representation. In surveillance, RGB cameras are used to 

monitor and record activities in public areas and private 

spaces, ensuring safety and security. In robotics, RGB cameras 

are used to enable robots to see and understand their 

surroundings, facilitating autonomous navigation and 

manipulation. In computer vision, RGB cameras are used to 

analyze images and videos, identifying objects and patterns, 

and performing tasks such as facial recognition and gesture 

recognition. 

 RGB cameras come in various shapes and sizes and have 

a wide range of specifications that determine their performance 

and capabilities. Some of the most common specifications of 

RGB cameras are: 

a) Resolution: The resolution of a camera refers to the 

number of pixels that the camera sensor can capture. A higher 

resolution camera can capture more detail, resulting in sharper 

and more detailed images and videos. 

b) Sensor Type: RGB cameras can use different types of 

image sensors, including CCD (charge-coupled device) and 

CMOS (complementary metal-oxide-semiconductor) sensors. 

CMOS sensors are more commonly used in RGB cameras due 

to their lower power consumption and faster readout speeds. 

c) Sensor Size: The size of the camera sensor can 

significantly impact its performance. A larger sensor can 

capture more light and produce images with less noise and 

better dynamic range. 

d) Focal Length: The focal length of a camera lens 

determines the camera's field of view and can affect its ability 

to capture detail in distant or close-up objects. 

e) Aperture: The aperture of a camera lens controls the 

amount of light that enters the camera and can affect the 

camera's ability to capture images in low-light conditions. 

f) Frame Rate: The frame rate of a camera refers to the 

number of frames per second that the camera can capture. A 

higher frame rate is necessary for capturing fast-moving 

objects or for creating smooth video footage. 

g) Color Depth: The color depth of a camera refers to 

the number of bits used to represent each color channel (red, 

green, and blue). A higher color depth allows for more accurate 

and realistic color representation in images and videos. 

h) Dynamic Range: The dynamic range of a camera 

refers to the range of brightness levels that the camera can 

capture. A camera with a higher dynamic range can capture 

more detail in both bright and dark areas of an image. 

i) Image Stabilization: Image stabilization is a feature 

that can compensate for camera shake and produce sharper and 

more stable images and videos. 

j) Connectivity: Many RGB cameras come equipped 

with various connectivity options, such as USB, HDMI, or 

Ethernet, that allow them to connect to other devices and 

systems. 

C. Artificial intelligence (AI) 

The integration of Artificial Intelligence (AI) in 

Unmanned Aerial Vehicles (UAVs) has opened new avenues 

for the maintenance of transmission lines. The use of AI 

algorithms in the analysis of data collected by sensors on 

UAVs has made it possible to identify and locate faults in 

transmission lines with higher accuracy and speed than 

traditional manual inspections. The AI algorithms used in 

UAVs for fault detection in transmission lines involve 

machine learning and computer vision techniques. The sensors 

on the UAVs capture high-resolution images of transmission 

lines, which are analyzed by machine learning algorithms to 

identify patterns and anomalies that may indicate faults. The 

computer vision algorithms process the images and generate 

heat maps to highlight potential issues. The AI algorithms are 

trained on large datasets of transmission lines to recognize 

different types of faults, such as missing insulators, damaged 

conductors, and broken cross-arms. 

 

The use of AI in UAVs for fault detection in 

transmission lines offers several advantages over traditional 

methods. Firstly, it significantly reduces the time and cost of 

maintenance. Manual inspections of transmission lines are 

time-consuming and can be dangerous, especially in remote 

and hard-to-reach areas. With the use of UAVs, the inspection 

time is reduced, and the need for human intervention in the 

inspection process is eliminated, thereby reducing the risk of 

accidents. 

 

Secondly, the use of AI algorithms in UAVs for fault 

detection increases the accuracy of fault detection. Traditional 

methods rely on visual inspections, which can be prone to 

errors and oversights. The use of AI algorithms enables UAVs 

to identify faults that may not be visible to the naked eye. AI 

algorithms can also detect faults in real-time, which can 

prevent the occurrence of more severe problems. 

 

Thirdly, the use of AI algorithms in UAVs for fault 

detection can lead to predictive maintenance. By analyzing the 

data collected by sensors, AI algorithms can detect patterns 

that may indicate potential faults, even before they occur. This 

allows power transmission companies to take proactive 

measures to prevent outages and minimize the need for 

reactive maintenance. 

 

The use of AI in UAVs for fault detection in 

transmission lines has revolutionized the maintenance of 

power transmission lines. The use of AI algorithms has 

enabled the detection of faults with higher accuracy and speed, 

reducing the time and cost of maintenance, increasing the 

safety of maintenance workers, and improving the reliability 
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of power transmission. The use of AI algorithms in UAVs for 

fault detection is expected to become more widespread in the 

coming years, leading to significant improvements in the 

efficiency and reliability of the power grid. 

 

CONCLUSION 

 In recent years, the use of Unmanned Aerial Vehicles 

(UAVs) in power transmission line maintenance has emerged 

as an important technology. With the integration of various 

sensors and advanced data analysis techniques, UAVs can 

detect faults in transmission lines more effectively and 

efficiently, reducing the time and cost of maintenance. This 

proposed system aimed to explore the feasibility and efficacy 

of using UAVs for fault detection in transmission lines. The 

proposed system involved the design and development of a 

UAV-based system that incorporates various sensors, 

including visual and infrared cameras, to identify and locate 

faults in transmission lines. The system used machine learning 

algorithms to analyze the images and detect any abnormalities 

or damages in the transmission lines. The results of this 

proposed system demonstrate that UAVs can be used 

effectively for fault detection in transmission lines. The system 

was able to identify various types of faults, such as missing 

insulators, broken or tilted cross-arms, and damaged 

conductors, with high accuracy. The use of machine learning 

algorithms in the analysis of the images increased the accuracy 

of fault detection and reduced false alarms, which is essential 

for minimizing maintenance costs and avoiding unnecessary 

repairs. This proposed system also highlights the benefits of 

using UAVs for transmission line maintenance. UAVs can 

access hard-to-reach areas, reducing the need for manual 

inspection, which is often dangerous and time-consuming. The 

use of UAVs can also increase the safety of maintenance 

workers by reducing their exposure to hazardous conditions. 

Moreover, UAV-based systems can detect faults in real-time, 

allowing for immediate action and reducing downtime, which 

is critical for power transmission companies. In conclusion, 

the use of UAVs for fault detection in transmission lines is a 

promising technology that can improve the efficiency and 

safety of power transmission maintenance. With the 

development of advanced sensors and data analysis 

techniques, UAVs can provide a more comprehensive and 

accurate assessment of the condition of transmission lines, 

which is essential for ensuring reliable power transmission. 

The use of UAVs in transmission line maintenance is expected 

to become more widespread in the coming years, leading to 

significant improvements in the reliability and efficiency of 

the power grid. inspections. 
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