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Project Objectives

C Develop a UAVtbased high resolution imaging and mapping system

C Apply photogrammetric and computer vision techniquego generate
precise3D point clouds

C Applications:

B 3D modelling the environment of a gravel opeipit mine
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Methodology

1. System Development
l.  Pre-flight
. Integration
ii.  Calibration
lii.  Planning

II.  Data Acquisition

2. Structure from Motion Computation
|.  Sparse Matching and Motion Estimation
ll.  GCP Detection and Block Bundle Adjustment

Ill.  Dense Matching and 3D Point Cloud Generation
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System Development

C Equipment

U Platform U Computer
U Navigation sensor U Terrestrial surveying instruments

U Imaging sensors

CCCCC



System Development

C Systemintegration

Camera controller

A

Two threads

joined

Time
Synchronization

Ti me tags éeé¢gee

! Geo tags eeéeéée
INS controller | mMmages ¢€eééecéeéex
| NS data éeééee
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System Development

¢ UAV system



System Development

C Camera calibration

Principal point offsets

Radial and tangential lens
distortions

Sensor distortions, scale and shear
Focal length

U Testing the stability of the
measurements by repeating the
calibration and performing
statistical tests
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System

Development

C Camera calibration
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System Development

C Platform calibration

U Bore sight angles between imaging coordinate system and INS senfiged




System Development

C Flight Planning

— MAP — DISPLAY.
Open map file
|E:\Thesis PhD\Test Field- gravel pitDJL S|
Open
— FLIGHT
Min-Max Speed| 7 || s0 | mus
min-MaxAtt. [ 10 |[ 200 | m

Time(hr-min) | 11 |[ o0 |
Date (year-month-day)
[ 2014 |

w o]

~ CONTROL
Do you have a GCP file?

[ |
}E:\Thesis PhD\programs\Mozhdt‘m

Sidetap% | 50 ]

OverlLap % 85
Desired GSD 15 | em

— CAMERA
TTTr—
Arraysize | 4872 || 3248 | piel

|28 || 48
Focal Length | mm
Pixel Size [ 00074 | mm
Shutter Speed | 0625 | mse
Acq. Interval ‘ DA57 \ sec

Start planning
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System Development

Quick assessment of data qualit/

Mean: 1.31 (c), StD: 0.7761 (cm)
RMS: 1.5841 (cm)
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System Development

C Quick assessment of data qualit

Horizontal error (cm)

Vertical error (cm)

Trimble Garmin Trimble Garmin
RS SXBlue GLO RS SXBlue 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

C Quick assessmentMinimum GCP numbers
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System Development

C Quick assessmentOverlap importance in absence of redundant
GCPs

-50 0 50 100 -50 0 50 100 -100
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Structure from Motion Computation

C Photogrammetric processing

U Image pre-processing

U Camera network determination

U Stereo sparse matching and motion estimation

U Automatic detection of GCPs

U Block bundle adjustment

U Rectify the stereo pairs and perform the dense matching

U Triangulation and 3D point cloud generation
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Structure from Motion Computation

C Image preprocessmg

’ lumlnance
25k —— linear trend|

Luminance value at non-shadow region

2 : y=LI1*x+5.67 ]
13 m s 16 7 M 19
Luminance value at shadow region
Extending the region boundary with
Converting image from RGB to YCbCr and morphological operations and Determining the linear
successive binary thresholding of the L»| measuring average luminance values |»{  transformation between || Recovering the candidate
luminance image to detect candidate shadow | | of shadow and non—shadow regions shadow luminance values and shadow region using the
regions [34] from a movmg window non—shadow luminance values linear transformation
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Structure from Motion Computation

C Image pre-processing

U Shadow removal




Structure from Motion Computation

C Image pre-processing

U Shadow removal
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Number of points
Number of points
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0 1 2 3 4 0 1 2 3 4 5
Horizontal distance(cm) Vertical distance(cm) 19

(c) (d)






