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Abstract In order to obtain the overall fire line information of medium and large forest fires at
night, the ground control system was developed to determine whether forest fires occurred through
real-time video clips and to calculate the location of the forest fires determined using the location
of drones, angle information of video cameras, and altitude information on the map to reduce the
time required for regular video matches obtained after the completion of the mission. To verify the
reliability of the developed function, the error distance of the aiming position information of the
flight altitude star and the image camera was measured, and the location information within the
reliable range was displayed on the map. As the function developed in this paper allows real-time
identification of multiple locations of forest fires, it is expected that overall fire line information
for the establishment of forest fire extinguishing measures will be obtained more quickly.
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Fig. 1. Forest Fires from thermal imaging camera
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Fig. 4. Program screen composition
Table 1. Program screen composition ltems
4
Item Explanation Fi e .
ig. 6. Screen composition of video program
1 Button to safety close the program g p prog
2 |Event(shooting number, time)for video shooting
3 Display information on drone location and camera Table 3. Screen oonﬁgura‘tion items of video program
orientation
2 Altitud_e data of the camera’s viewing angle(red) and ltem Explanation
elevation data of the surface to the point of view(blue)
5 The location of the drone, the direction of the camera, 1 |Button to safety close the program
and the location of the forest fire Display the name of the drone connected to the video
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Fig. 5. Drone status display information window

Table 2. Drone status display information window
configuration items

ltem Explanation

1 Drone ID and information and satellite information (HDOP)

Drone location information(altitude, latitude, longitude)and
2 |camera orientation information(direction, angle, correction
value)

Initialization of forest fire locations displayed on the map

Calculate the display point using the camera angle from
the current position

Status information display window received from drone

> (g b W

When displaying the location of a forest fire on a map,
the information of that location

2 program
3 |Adjust the video brightness using the slide bar
4

Calculation of the camera’s oriented location information
based on the center of the screen

5 |Automatic recognition of forest fire by image processing

6 |Video display when using dual video camera
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Vertical angle(0" ~ 90
Fig. 7. Error distance(0~90°)of vertical angle(1°)
according to flight altitude
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Fig. 8. Error distance(11~20°) of vertical angle(1°)

according to flight altitude
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0. 9. Error distance(21~90°) of vertical angle(1°)
according to flight altitude
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Fig. 10. Calculation formula
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