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Objectives 

System Development

SfM Computation



ÇDevelop a UAV-based high resolution imaging and mapping system

ÇApply photogrammetric and computer vision techniquesto generate 

precise 3D point clouds

ÇApplications:

3D modelling the environment of a gravel open-pit mine
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Project Objectives
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Methodology

1. System Development

I. Pre-flight

i. Integration

ii. Calibration

iii. Planning

II. Data Acquisition

2. Structure from Motion Computation

I. Sparse Matching and Motion Estimation

II. GCP Detection and Block Bundle Adjustment

III. Dense Matching and 3D Point Cloud Generation



ÇEquipment

üPlatform

üNavigation sensor 

üImaging sensors
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System Development

üComputer

üTerrestrial surveying instruments



ÇSystem Integration
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System Development

Camera controller

INS controller
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Two threads 

joined

Time tags ééééé..

Geo tags éééééé

Images éééééé..

INS data ééééé...



ÇUAV system
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System Development
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System Development

ÇCamera calibration

Principal point offsets

Radial and tangential lens 

distortions

Sensor distortions, scale and shear 

Focal length

üTesting the stability of the 

measurements by repeating the 

calibration and performing  

statistical tests
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System Development

ÇCamera calibration



ÇPlatform calibration

üBore sight angles between imaging coordinate system and INS sensor-fixed 

system
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System Development
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ÇFlight Planning
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System Development
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System Development

ÇQuick assessment of data quality
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System Development

ÇQuick assessment of data quality

Horizontal error (cm) Vertical error (cm)

Trimble 
R8

SXBlue
Garmin 
GLO

Trimble 
R8

SXBlue
Garmin 
GLO

RMS RMS RMS RMS RMS RMS

0.4 61.9 180.7 1.7 15.5 413.0
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System Development

ÇQuick assessment- Minimum GCP numbers
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System Development

ÇQuick assessment- Overlap importance in absence of redundant 

GCPs
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Structure from Motion Computation

ÇPhotogrammetric processing

üImage pre-processing

üCamera network determination 

üStereo sparse matching and motion estimation

üAutomatic detection of GCPs

üBlock bundle adjustment

üRectify the stereo pairs and perform the dense matching

üTriangulation and 3D point cloud generation
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Structure from Motion Computation

Ç Image pre-processing
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Structure from Motion Computation

Ç Image pre-processing

ü Shadow removal
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Structure from Motion Computation

Ç Image pre-processing

ü Shadow removal




