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[Abstract]

Mountain rescue operations in Korea have steadily increased since 2020, exceeding 10,000 cases
annually. Current human-centric search methods show significant limitations in securing a timely "golden
hour" response, highlighting the need for a new search model and an advanced system. To address this
challenge, this paper proposes a novel search model and platform that uses Al-based drone video
analysis with the YOLOvV8 model to provide object recognition capabilities integrated into a central
control system. Through experiments in diverse environments, the proposed model demonstrated its

ability to enhance search and rescue operations at disaster sites, proving its feasibility and potential.
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I. Introduction
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Fig. 1. Number of mountain accidents nationwide
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Fig. 2. Survey of field agents on the current search system
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II. Preliminaries

1. Related works
1.1 Current Status of Domestic Al-Based Search
Systems and Policies
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2. Object recognition technology and storage-
type drone video analysis structure
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1. Resize image.
2. Run convolutional network.
3. Non-max suppression.
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3. Limitations of drone operation and trends
in response technology
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Table 1. Comparison of communication technologies for drone real-time video transmission systems[24]
Catego Key Features Transmission Field Communication Technology Descriotion
gory Y Speed/Latency | Applicability Environment Maturity P
L . . Nati ide LTE )
LTE 4G-based. Nationwide | Medium speed/ | Currently in ationwide . Focus on stored video
. . network based on Very High .
(4G-based) | network established. | Medium latency use . transmission
base stations
ltra-high . . ., | Requi icat Fut is f
UAM Ultra-high speed, Ultra-high speed/ | Partially applied equires a dedicated . . u.ure basis .or.
ultra-low latency, . . network or 5G Medium to High | real-time transmission
(5G-based) . Ultra-low latency in trials .
slicing infrastructure systems
Satellite Requires Low to Medium .
NTN network-based, Medium speed/ | Difficult to high-altitude (International Potential t.o sgpplemgnt
(Satellite- . ) . . communication blind
ultra-wide area High latency |apply currently| satellite-based standardization
based) o . . spots
communication infrastructure in progress)
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III. The Proposed Scheme

Al analysis system operation structure
Jeju CCTV Integrated Control Center

1.1 Current status of Jeju CCTV Integrated Control

Center
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Table 2. Design of the institutional collaboration model

Step 1 (Foundation Establishment)

e Link with the control center's Al analysis platform
to share and utilize the latest datasets.

* Supplement the technical limitations of
independent servers and lay the groundwork for
achieving higher Al analysis accuracy and
technological advancement.

Step 2 (Operational System Design)

* Design a real-time information sharing system and
SOP (Standard Operating Procedure) between the
situation room and the control center.

e Clarify roles and distribute legal and administrative
responsibilities among relevant agencies such as
fire departments, control centers, and police.—
Secure the feasibility and legitimacy of policy
implementation.

Step 3 (Collaborative System Establishment)

* Flexibly design a cooperative structure among fire
departments, local governments, and control
centers, allowing for a phased and realistic
introduction even in regions with insufficient
budgets or infrastructure.— Establish a foundation
for nationwide expansion.

Step 4 (Responsibility System Definition)

¢ Design a procedure for responsibility allocation and
collaboration based on laws such as the Disaster
and Safety Management Act and the Personal
Information Protection Act.

¢ Model the system to be applicable in other local
governments on a step-by-step basis, including the
case of the Jeju control center.

Comprehensive (Policy Modeling)
¢ Review the potential for development as a policy
model by integrating drone video-based Al analysis
technology, policy SOPs, administrative
responsibilities, and nationwide expansion
strategies on a step-by-step basis.
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Table 3. Disaster Type-Specific Leading Organization
and Analysis Linkage Structure

Disaster Lead Agency Video Coll: Role of Other

= 5
Al y Analy

Type Entity Request Performing Agencies
Entity Agency
Mountain Fire Fire Department Fire Situation Joint response
Search & Department Drones (Future Department Room, with the Police
Rescue consideration: Control (Autonomous
Linkage with Center Police)
Forest Service's
wildfire
surveillance CCTV)
Water Coast Guard Coast Guard Coast Guard Control Joint response
Search & (Jointly with vessels & coastal (Primary), Fire  Center with the Police
Rescue Fire CCTV, Fire Department (Autonomous
Department Department (coastal) Police)
for coastal drones (coastal)
areas)
Urban Police & Ground CCTV, Police or Control Structural
Search & Autonomous Autonomous Police  Autonomous Center support from
Rescue Police drones Police the Fire
Department

3. Storage-type and real-time image processing
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Fig. 5. Original drone footage/Al analysis results (close range)
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Fig. 12. Real-time Al analysis screen (coast)

Fig. 13. Real-time Al analysis screen (night, thermal imaging)
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