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Abstract This paper proposes a GIS-based smart city integrated monitoring platform designed to
overcome the limitations of vertical control systems and information fragmentation caused by urban
overpopulation and aging infrastructure. Moving away from conventional video monitoring methods,
this study designed and verified the effectiveness of an architecture that organically integrates intelligent
selective control with GIS maps. The research results demonstrated that integrating data collection
across various protocols resolved information fragmentation, while Al- and sensor-based event displays
reduced the cognitive load on control personnel and improved response speeds. Additionally, by
ensuring efficient system operation, the platform contributes to the sustainable smart city goals of
optimizing energy consumption and reducing carbon emissions. Consequently, spatial information
visualization minimized monitoring blind spots and maximized operational efficiency. For future
research, we plan to expand this system into a digital twin-based 3D simulation to further advance the

real-time disaster response prediction system.
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(Table 1) System Configuration

Category Description

Information CCTV, loT Sensor, Lights, Crosswalk, Emergency
collection devices bell

Video Data, loT Sensor Data, Weather Data,
Emergency bell Event

Servers and video
storage devices

Integrated
monitoring software
system

GIS Coordinates, CCTV Monitoring, Weather Data,
Statistical
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[Fig. 1] Proposed Al and Sensor-Based Integrated
Control Monitoring Method
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TB_CCTV_INFO ‘ TB_IOT_DEVICE

VARCHAR(20) PK  sensorid  VARCHAR(20)
cotv_name  VARCHAR(50) type VARCHAR(20)
geom  GEOMETRY(POINT, 4326) geom  GEOMETRY(POINT, 4326)
fispuil VARCHAR(200) lastval  FLPAT

fovinfo  JSONB(20) lastupd  TIMESTAMP

status VARCHAR(10)

TB_EVENT_LOG

PK  eventid  BIGINT

cotvid  VARCHAR(20)

ensorid  VARCHAR(20)

nent_type VARCHAR(30)

ccccc _time  TIMESTAMP

geom GEOMETRY(POINT, 4326)

Img_path  VARCHAR(255)

proc_stat  VARCHAR(10)

[Fig. 3] Entity Relationship Diagram (ERD)
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[Fig. 4] Hardware Configuration Diagram
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[Fig. 5] Software Configuration Architecture
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[Fig. 6] Proposed GIS-Based Smart city Intergrated
Control Visualization Method
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Python

import json
i kafka import KafkaConsumer

def process_eve
', bootstrap_servers=['localhost:

if event_data['type

lat, lon nt_data['lat'], event_data['lon']

emit_to_dashboard(lat, lon, event_datal['cctv_id'l)

[Fig. 7] Al Event Collection and GIS Mapping Logic
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‘online').length;

[Fig. 8] Operation Rate Calculation Logic
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v_table
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BY dist

[Fig. 9] Database Integration and Query Optimization
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[Fig. 10] Main Dashboard
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