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2000s

Nowadays

1955, 60$

2022
35,400$
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Paper 
Map

Aerial Photograph
Satellite Image

• Manually represents geographic 

locations and features visually

• Used for military objectives, national 

land management, and administrative 

boundary settings

Spatial
Information

Spatial Information

• Emergence of aerial and satellite 

imagery, digitization

• simple topographic maps to 

environmental monitoring

• Comprehensive data beyond 

location and topography

• Expansion of information scope

• Supports data-driven decision-

making in real-time
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Spatial Information History ~ 1900s
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2000 ~ 2020



Expansion of Using Areas

1980s

2000s 

2010 ~

 2024 Check Point

•

• Data layering and integration based 

on location

• Multi-source analysis capability

• Replaces data processing

• Strong in big data processing

• Provides real-time interaction using IoT and AI

• Delivers personalized analysis based on user data



Drone Surveying

AI기반오류보정

저궤도위성(Low Earth Orbit, LEO) 

활용

Repeatability

Economic Efficiency Time Efficiency

Safety

DRONEII, 2024

❖ Capturing images using sensors mounted on drones

❖ Perform photogrammetry and remote sensing using 

drone image processing SW

❖ Six factors influence the drone market (DRI index): 

applicability, workforce, administrative infrastructure, 

operational limits, airspace integration, and social 

acceptance.



Fundamental principles

❖

❖

✓ Additional processing needed to correct errors

✓ Interior calibration, exterior calibration

✓ Estimate actual positions using overlapping areas

• Defines parameters such as  optical axis and 

focal length

• Corrects lens distortion and rolling shutter issues

• Axis-specific Rotation angles for spatial position

• Roll(X-axix), Pitch(Y-axix), Yaw(Z-axix)

• parameters: omega (ω), phi (φ), kappa (κ)



Process

•

•

•

•

•

•

•

•

•

•

•



Pre-survey tasks

Work plan Capture design

• Automatically set the path by inputting 

parameters like overlap

• Manual waypoint-based path setting is 

also available.

Flight route planning

• Check Task order

• Get flight approval and shooting permit

• Site survey

• Equipment selection and inspection

• Design the model to match the target

• Set parameters like area, altitude, speed, 

hovering, interval, and gimbal angle.

• Keep in mind drone flight time limitations 



Survey execution

Aerial marker setup & GCP surveying Automated flight capture

❖ Ensure at least 2 GCPs are visible in all drone photos

❖ Install aerial markers at GCPs for easy identification

(If can't, use distinct features like road edges, coastlines, or building corners.)

❖ Accurately survey the position of the GCPs

• Perform automated 

flight along a planned 

route

• Ensure quality by 

considering sun, light, 

and atmosphere

• Check the drone before 

flight

• Manual control possible 

during automated flight

• Monitor progress and 

drone status



Rolling Shuttter

Exterior Orientation

Lens Distortion

• Quantifies the tilt and orientation of the image sensor based on the 
drone's position.

• Captures one line at a time

• Distortion occurs with fast-moving 
objects

• especially at high drone speeds

Lens Distortion: Radial Distortion

Distortion Plot

• Lens-specific distortion

• Standard lens - Barrel distortion,Wide-angle lens - Pincushion distortion.

Image Processing 

and Correction



Image Processing and Correction

• Matches overlapping areas from photos taken at different angles

• To ensure accuracy, drone surveys typically set an image overlap rate of 
at least 75%.

(Structure from Motion)

❖ Quickly processes numerous photos taken by 

drones

(Automatically processed using image processing software 

powered by computer vision)

❖ No special equipment needed, but large datasets 

may increase computation and processing time.



Result Output

Quality ReportPerformance



Applications of Drone Surveying

Cultural 
Heritage 

Management

Artistic 
Experience

Future 
Generations 

Platform

Digital Twin 
Territory

Environment
Monitoring

Industrial 
Sites

3D GIS Cultural 

Heritage 

Management

Drone Show

Building-Level 

Precision Digital 

Twin 
(Real-time Data Integration)

Large 

Industrial 

Complex 

Monitoring

Agricultural 

Drones

Air Quality Analysis

Pollutant Emission 

Monitoring

Swarm Drone 

Networks

By Purpose, 

Utilizing Various Types of 

Drone Equipment or Footage

Public 
Safety and 

Military

Mobility

CCTV Drones
Military 

Reconnaissance

3D Road Mapping

Rapid Precision 

Mapping

With Advanced Drone Application, We Elevate to New Heights!



Drone Use – Agriculture



Drone Use – Industrial Applications



Drone Use– Air Quality Monitoring



Milestones of Progress
•

•

•

Drone Show 2024 On-site Photos Companies of the Spatial Information Alliance

Drone Show Korea Highlight Photos



Moving Forward



Thank You
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