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[Abstract]

In this paper, we developed a traffic signal control system for emergency situations that can
minimize loss of property and life by actively controlling traffic signals in a certain section in response
to emergency situations. When the emergency vehicle terminal transmits an emergency signal including
identification information and GPS information, the surrounding image is obtained from the camera, and
the object is analyzed based on deep learning to output object information having information such as
the location, type, and size of the object. After generating information tracking this object and detecting
the signal system, the signal system is switched to emergency mode to identify and track the
emergency vehicle based on the received GPS information, and to transmit emergency control signals
based on the emergency vehicle's traveling route. It is a system that can be transmitted to a signal
controller. This system prevents the emergency vehicle from being blocked by an emergency control
signal that is applied first according to an emergency signal, thereby minimizing loss of life and

property due to traffic obstacles.

» Key words: Emergency Vehicle, GPS, Object Response, Signal Control, Vehicle Tracking
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II. Related Works
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III. Design and Implementation
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Fig. 3. System Architecture
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Table 3. System composition and main function

Composition Main function

» Transmission of emergency signals
including identification information
and GPS information

Emergency Vehicle
& Terminal

+ Transforms the main controller into
emergency mode by receiving and
analyzing emergency signals

Control Server

+ Several cameras are distributed in a
distributed manner to acquire road
images in the area in charge.

+ Using a deep-learning-based object
analysis algorithm, images obtained
from cameras are analyzed to output
object information including at least
one of the location, type, and size of
the detected object.

- Generate traffic information by
tracking printed objects

+ Detecting the optimal signal system
based on generated traffic information

+ Send the response signal according
to the detected optimal signal
system to the traffic signal controller

Image Camera

Sensing Signal
Transmission
Controller
(Main Controller)

+ Identify and track the emergency
vehicle corresponding to the
identification information from the
video taken by the camera within the

Traffic Signal
Controller
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preset radius range based on GPS
information

+ Transmitting emergency control
signals that take precedence over
sensitive signals based on the
emergency vehicle’s traveling route
to the traffic signal controller
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V. Conclusions
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