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Droning on é

1. Drone Methodology & Photogrammetry

2. Drone Outputs & Deliverables

3. Coal Tip Analysis é GIS Outputs

4. Conclusions & Future Focus é



1. Drone Methodology & Photogrammetry



Focus on Tylorstown & Llanwonno

é and moving away from Drone Videos & Flybys!



Surveying & Analysis

Step 1: Take Lots of Photos (20MP in this example)



Surveying & Analysis

Step 1: Take Lots of Photos é 805 on this particular survey (6.5 GB)



Surveying & Analysis

Step 1: Take Lots of Photos é 805 on this particular survey

Using pre-programmed flight paths é



Surveying & Analysis

Step 1: Take Lots of Photos é 805 on this particular survey

Using pre-programmed flight paths é



Surveying & Analysis

Step 1: Take Lots of Photos é 805 on this particular survey

3D Photogrammetry requires the ability to match ground features in multiple 

photographs, so 60% to 80% overlap between images is essential.



Surveying & Analysis

Step 2: Identify points (keypoints) which are common to multiple photos é 



Surveying & Analysis

Step 2: Identify points (keypoints) which are common to multiple photos é

Resulting in a Sparse 3D Point Cloud of 3.9 Million x,y,z points é 



Surveying & Analysis

Step 3: Bundle Block Adjustment é to generate a Dense 3D Point Cloud, 

i.e. the camera parameters, the scene geometry and the original images are 

used to identify a finer set of 3D points ... 60 Million in this case é



Surveying & Analysis

Step 4: Generate a 3D Surface Model or Triangulated Network of 3D Points 

to ñfillò gaps in the point cloud for better visualisation 

(e.g. for use in GIS or other VR software such as Sketchfab or Google Earth).





Surveying & Analysis

Step 5: Generate an Orthomosaic (an accurate ortho-rectified photograph with 

minimal distortion and error). 1 GB TIFF image where each pixel represents 

2cms x 2cms on the ground. 
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cf. Landslide Aftermath (March 2020).


